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with Textio;use Text_lo;
with TestStub;
with Real TimeMonitor;

procedure Appl Is

begin
loop

TestStub.Go;
begin

RealTimeMonitor.Rtm;
exception
when RealTimeMonitor.TerminateRtm =>
e.PutLine(*RTM terminated, application still running");

== end ;

end loop
end Appl;

*. pragma page;

1 October 1987
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package Test-Stub Is
type Rtm_Record Is record

1: Integer;
R: Float;

end record;
* *., ~type RimPointer Is access Rtm_Record;

type RtmEnum is (Hehe, Haha, Hobo);

MyArray: array (1-.5) of Integer:= (1,2,3,4,5);
MyPointer: RtmPointer:= new RtmRecord'(I = 2, R =>1000.0);

-:My Integer: Integer =2,

mnt_2: Integer:= 337,
MyReal. Float:-= 10.0,
MyEnum: RtmEnum .= Hehe,

procedure Go;

end TestStub;

0 package Test_Stub Is
procedure Go Is
begin

My_Pointer.I := MyPointer.I + 2;
* . My_Real *= MyReaI + 1.0;

My Integer :=My Integer + 1;

end Go;
end TestStub;
pragma page;
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-- /Module Name:
-- Real_ Time_ Monitor
-- I

-- /Module Type:
--/ Package Specification

-/Module Purpose:
--/ This package is the main driver for the RTM.

-. -/Module Description:
-/ Implements the real-time monitor abstraction, i.e., all the
--I commands found in the RTM User's Manual.

--/References:
--/ Design Documents:
--I Real-Time Monitor Requirements
--/ Real-Time Monitor Design
-/

-I User's Manual:
* -/ RTM Users Manual

--/ Testing and Validation:
--/ none

*". -- /Notes:
-- / none

-4 Modification History:
-I 15Apr87 rivs Created

---_Distribution and Copyright Notice:
-ITBD

-- /Disclaimer:
- 'This work was sponsored by the Department of Defense.
-- The views and conclusions contained in this document are
-/ solely those of the author(s) and should not be interpreted as

i• -/ representing official policies, either expressed or implied,
.. -/ of Carnegie Mellon University, the U.S. Air Force,

-/ the Department of Defense, or the U.S. Government.
........ ....

pragma page;
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package RealTimeMonitor Is

-- Signals to the controlling program the termination of the real-time
-- monitor.

TerminateRtm: exception

procedure Rtm;

-I Description:
--I This module is the RTM proper. See the documents associated
--/ with the RTM for a complete descnption of what it does.
-- I

-/Parameter Description:
--/ none

.............. .. ...............ne............

end RealTimeMonitor;
pragma page;

*: ..
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*! --/ Module Name:
--/ RealTimeMonitor

--/Module Type:
--/ Package Body

--I Module Description:
--/ This package just ties together the services needed to execute
--/ the RTM:

." -- / the initialization procedure
--/ the command processor procedure
"-- the termination procedure
--/ and the RTM itself

-- References:
--/ Design Documents:
--/ Real- Time Monitor Requirements
*-,- Real-Time Monitor Design

0o --/

... User's Manual:
.- --/ RTM User's Manual

--" Testing and Validation:
i ."/ nonei'ii il--I
--I Notes:
-/ none

-/ Modification History:
--I 15Apr87 rlvs Created

-/ Distribution and Copyright Notice:
-- / TBD

"-I Disclaimer:
-- / This work was sponsored by the Department of Defense.

0 -I The views and conclusions contained in this document are
-I solely those of the author(s) and should not be interpreted as
, - representing official policies, either expressed or implied,
--I of Carnegie Mellon University, the U.S. Air Force,L...i -- the Department of Defense, or the U.S. Government.'

........... . ........

0. pragma page;

5 October 1987

[ . -... *V

[ .-. " -



U.

with RtmForm; use RtmForm,
-- Use all the services.

with DefineRtmCli; use Define_Rtm_Cli,
-- Use the type "rtm commandrepresentation".
-- Use all the services.

with TerminalInterface;
-- Use the "open" and 'close" services.

package Real_TimeMonitor is

-- Define tle structures needed by the RTM to interface to the user.

UserCommandLine: String (1.80);
UserCommand_Length: Natural;
UserLine Ready: Boolean := False;
CommandFound: RtmCommand Representation;

-- Internal Procedures

procedure Setup_Rtm Is separate
procedure CioseoutRtm Is separate
procedure ProcessTheCommand (UsersCommand In RtmCommandReoresentation)

Is separate;

-- Visible Procedures

procedure Rtm Is separate

................ I............... -V............... .......

-/ Real-Time Monitor Body

-/ Perform RTM initialization...
-- I 4

..... ...................................................

begin
SetupRtm;

end RealTimeMonitor;
pragma page;

cbI 1
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with Standardinterface;
-- Use the execeptions "abort process", undefinedname", "nodefault",
-- abort command" and "nocommand".

separate (RealTimeMonitor)
procedure Rtm Is

-- Description:
--/ A complete description of the RTM and its functioning can
--/ be found in the documents referenced in the spec. Here we
-- will just describe how the RTM implements those functions
--/ at the highest level. The RTM is organized as a cyclic executive:

-7 1. It polls the user for input.
--I 2. If the input is ready,
-- I a. parse the command
-I b. execute the command (which happens only if a legal
" -I command was found).
--/ 3. Update any active pages. This happens every cycle through
-- I the RTM, regardless of whether the user types a command
-- I (legal or otherwise).
-- I

-- I Parameter Description:
--J none

--/Notes:
--/ none

-.......................................... ......

begin
begin

-- Attempt to get the user's command.

Get_RtmField (Field => Rtm_Command,
FieldValue => UserCommandLine,
DataAvailable => UserLineReady);

-- When a command has been found,
-- - Parse the command
- - Process the command
- - Reset the parser for the next command line

It User_UneReady then
Command Found := RtmCli.ParseCommandLine

(Rtm Commands.User_Command_Une);
ProcessTheCommand (Userscommand -> CommandFound);
ClearCommandLine (Command_Found);

end If;
exception

- The parser has a large number of exceptions that signal a bad
- command; all of them are handled here, and relayed to the user.

when StandardInterface.AbortProcess I
Standard Interface. Undefined Name I
Standard-Interface. NoDefault I

7 October 1987



StandardInterface.AbortCommand =>
PutRtmField (Field => MessageFieldA,

Field Value => User Command Line);
PutRtmField (Field => Message_FieldB,

FieldValue => Bad commad line, reenter');
when StandardInterface NoCommand =>

- •null;
when Terminate_Rtm =>

RAISE;
when others =>

PutRtmField (Field => Message_FieldB,
FieldValue => "Bad Command line ");

end

- Finally, after the user command has been processed, we
- perform our periodic update of any active pages

ProcessTheCommand (UsersCommand => UpdateActivePages);
) ClearRtmField;

end Rtm;
- pragma page;

.!N%-.,
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separate (Real.TimeMonitor)
procedure SetupRtm Is
...........................................

--I Description:
-- / This module is responsible for performing a// initialization
-- / required by the RTM prior to execution. It must:
-- / 1. Open a terminal channel for I/0.
-- / 2. Create the RTM forms.

-- /Parameter Description:
--/ none

- - --INotes:
--/ none

begin
TerminalInterface.Open;
InitializeRtmForm;

end SetupRtm;
pragma page;

9 O r
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separate (Real-TimeMonitor)
:~ ~ procedure Closeout_-Rtm is

-IDescription:
- --/This module performs all termination operations needed after

-Icompletion of the RTM. It must:
-I Close the terminal 1/0 channel.

-Parameter Description:
-4none

-INotes:
-/none

begin
TerminalInterface.Close;

* end Closeout_Rtm;
pragma page;

10Otbr18
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with Interact;I
-- Use the service 'interact.

with Terminal-interface;
-- Use the service "clear screen"

with Page_Processor;
-- Use the services 7start page", 'stoppage', "check page'and

" update p.ages.

with Parameter_-Manager;
-- Use the senivces "read~ and -set.

separate (Real TimeMonitor)
procedure ProcessTheCommand (Users_Command: hn RtmCommandRepresentation)

Is

-/Description.
.4 This command invokes the modules which implement the various

-/commands. ,

-Parameter Description:
-Iusers-command -> The command identifier for the most recently,

-/ successfully parsed user command.

-INotes:
-/The Quito; command is implemented in this module by raising

-Ithe TerminateRim exception, which is propagated out.

begin

case UsersCommand Is
when Edit.=>

Interact;
Terminal-Interface. ClearScreen;

when Quit =>

RAISE Terminate_Rtm;
when Read.=>

ParameterManager. Read;
when Set.=>

ParameterManager. Set;
when Check.>

Pagerocessor.Check Page;
when Start ->

Pagerocessor.StartPage;
when Stop .>

PageProcessor.Stop_Page;
when Update Active Pages .>

Pagerocessor. UpdatePages.
when others .>

null ;
end case;

exception

11 October 1987



when TerminateRtm =>
Closeout Rtm;
RAISE;

when others =>
null;

end ProcessTheCommand;
* pragma page;

12 Ocobr 98
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i -Module Name:
-- RTMForm

-- Module Type:
... Package Specification

-- Module Purpose:
-- This package abstracts away the details of using the
-- forms management system for input and error messages.

--/ Module Description:
-- This package hides from the RTM itself the actual details
--/ of dealing with the forms manager for L/O. The
- services provided include:

"--I 1. Initilizing the message and prompt forms.
--/ 2. Presenting error messages to the user.
--/ 3. Setting up and retrieving data entered by the user
--/ into the prompt form.
-- I

-- /References:
--/ Design Documents:
--I / none
-/
-/ User's Manual:

5 --/ none

--/ Testing and Validation:
-- / none

-/Notes:
-- / none

-- /Modification History:
-/ 16Apr87 rfvs created

--- -- - -----.-- -----.-...............------ -- - - --------

-/Distribution and Copyright Notice:
-/ TBD

i--s Dclaimer:
-/ This work was sponsored by the Department of Defense.
"-/ The views and conclusions contained in this document are
-- solely those of the author(s) and should not be interpreted as
-/ representing official policies, either expressed or implied,
-/ of Carnegie Mellon University, the U.S. Air Force,
-/ the Department of Defense, or the U.S. Government.'

pragma page;

a
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package Rtm_Form Is

-- This type defines the different interface modes used to communicate
-- with the user- See package body for a complete description.

- type InputMode is (ScreenMode, CommandMode);

This type defines the different fields available to the RTM on the
RTM interface form.

message field a -> is an output-only message field.
-- messageieldb -> is an output-cnly message field
-- rtmcommand -> is an input-only field used only for obtaining
-- user inputs.
-- form -> is not a message field, but affects the rtm interface
-- form as a whole. This is a shorthand notation for
-- performing the same operation on all the message fields.

type Rtm_FormFields Is (MessageFieldA, MessageFieldB,
Rtm_Command, Form);

procedure Initialize_Rtm_Form;
.............................................................

--/Description:
--/ Creates the RTM interface form and makes it available for use.

--/Parameter Description:
-- / none

..-. .............................. .................

procedure Get_Rtm_Field (Field: In RtmFormFields;
FieldValue: In out String;
Data Available: In out Boolean);

..... ................. . ................. I........

-- Description:
-- Displays the RTM prompt and retneves data entered by the
-- user in the form.

,• --/ Parameter Description:
-- field -> The name of the field on the RTM interface form from
-- which to retrieve the data
-- fieldvalue -> The data entered by the user into the field.
-- dataavailable -> A logical flag which indicates when data are
' .-I available in the indicated field. Important

Si --I when asynchronous I/0 is being used to interface
- to the user's terminal.

.. ................. . . . .... . .

procedure PutRtm Field (Field: In Rtm FormFields;
Field Value: In Stnng "

.......... ........................................................... ......

-- Description:
./ Modifies the value of a field on the RTM interface form

14 October 1987@4,
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- It then presents the information to the user.!--
-- /Parameter Description:
-- / field -> The name of the field on the RTM interface form

- .- / in which to store the data.
- -- -- / fieldvalue -> The data to be stored in the field.

...................................................................

- procedure ClearRtm_Field (Field: In RtmFormFields Form);::::- .: ..................... ............................ _........ .....
-- I Description:
-- / Blanks out the current value of a field on the RTM interface

-Iform.
-- /

- Parameter Description:
-/ field -> The name of the field on the RTM interface form

to blank.
.............................................................

procedure SetInputMode (Next_Mode: In InputMode := CommandMode);
S.. . . . ........ ............

-- /Description:
-- / Select the next input mode for the RTM interface form.

.. -- / Parameter Description:
-- / Nextmode -> Needed interface mode to the user.S-..................................................................
end Rtm Form;
pragma page;

t
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-Module Name:
-IRTMForm

-IModule Type:
.4 Package Body

-I-------------------

-/Module Description:
-/This package implements the RTM interface form. This form is

-/is visible to the rest of the RTM as four fields available for
/0 - in reality, it is implemented as two separate forms. The

-/fields available to RTM are:
-I Message__field a: an 80 character output only field
-- I belonging to rtm messageform.

-I Messagetfield b: an 80 character output only field
belonging to tm messageform.

-/ Rtm command: a 70 character input only field
belonging to the rtrLp rompt form.

-- ' Form: operates on all the fields above.

/The inputmode is used to select either:
-/ screen mode: a semi-asynchronous input, that is,
-- I when the screen is being updated rapidly, and
-- I the RTM shouin't wait for input from the user,
-- I an asynchronous input is requested, and the
-- / RTM continues processing. When the user strikes
-- Iany key, the tm prompt form is displayed and
-I the user enters data synchronously.
-/ command mode: a simple synchronous input using the
-- I rtmmprompt form.

-IReferences:
-1Design Documents:
-4 none

-/ Testing and Validation:
-/ none

-INotes:
-/ This package makes use of SYSDEP, which contains all VAYA'MS

-Idependent features used by the RTM.

-IModification History:
-I16Apr87 rtvs created

.2-/ Distribution and Copyright Notice:

'This work was sponsored by the Department of Defense.
The iewsand conclusions contained In this document are
solly hos ofthe author(s) and should not be interpreted as

*16 October 1987
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--/ representing official policies, either expressed or implied,
I| --/ of Carnegie Mellon University, the U.S. Air Force,

-- the Department of Defense, or the U.S. Government."
--i.................................................................

. .pragma page;
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with Sysdep;
-- Use the service that allows for asynchronous input of a character
-- from the terminal.

with Form_Manager;
-- Use services needed to create a form.

with FormExecutor;
-- Use the services needed to manipulate the forms of the user interface:
-- presentform -> to display a form to the user
-- modify field -> to replace the value in a field of a form
-- queryfield -> to retrieve the value in a field of a form

package Rtm_Form Is

-- The current input mode from the user, as described above.

CurrentInputMode: Inpul_Mode .= CommandMode;

-- The form identifiers needed to access and manipulate the
- forms of the user interface.

RtmMessageForm: FormMarager.FormAccess;
Rtm_PromptForm: FormManager.FormAccess;

pragma page;

J

i ii

*18 October 1987

_.z........................................
* . .*-.m ~A A ' p*..



procedure Initialize Rtm Form is

-- Description:
-- Creates the RTM interface forms and makes them available for use
-- internally. It does this by creating two forms and then
-- defining their fields (one at a time). We do the creation here
-- to avoid any disk dependencies and the chance that the user
-- would modify the forms.

-- Parameter Description:
-- none

-- Notes:
-- none

Field FormManager.FieldAccess;
begin

-- Create the output-only message form.

Form Manager. CreateForm
((2, 80), (21, 1), Form_ManagerNo_Clear, RtmMessage_Form);

FormManager.Add_Fie!d
(RtmMessage_Form, "message-a", (1, 1), 80, InitValue =>
Mode => FormManager.Output_Only, Field => Field);

Form Manager.Add_Field
(Rtm Message_Form, "message-b", (2, 1), 80, Init_Value =>
Mode => FormManager.Output_Only, Field => Field)

-- Create the input-only prompt form.

FormManager. CreateForm
((2, 80), (23. 1), Form_Manager.No_Clear, RtmPrompt_Form);

Form Manager.Add_Field
(Rim Prompt_Form, "', (2, 1), 5, InitValue => "rtm>,
Mode => Form_Manager.ConstantText, Field => Field);

Form Manager.Add_Field
(RtmPromp*t_Form, "rtm_command', (2, 6), 70, InitValue =>
Mode .> Form_Manager.input_ Output, Field => Field);

exception
when others .>

null;
end Initialize_Rtm_Form;

pragma page;

•'
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procedure GetRtmField (Field: in Rtm_FormFields,
FieldValue: In out String;
Data Available In out Boolean) is

....... .................. . ........ * .........

-- Description:
-- Displays the RTM prompt and retrieves data entered in the form
-- by the user. If input is requested from one of the output
-4 only fields or from the form as a whole, the dataavailable

fl-- fiag is returned as false (since no data can ever be obtained
-- from these fields). When input is requested from the rtm prompt
-- field, where all the user input comes from, two situations exist:
- - in Screenmode: we check the terminal to see if a character
--I has been typed.

if not, dataavailable is returned as false.
-- I if so, then we place the rtm_prormpt form on the

terminal and prompt the user.
-- . in Commandmode: we place the rtm._prompt form on the
-- / terminal and prompt the user.

-- Parameter Description:
-- field -> The name of the field on the RTM interface form from

• -- ~ which to retrieve the data.
-- field value -> The data entered by the user into the field.
-- dataavailable -> A logical flag which indicates when data are
-- I available in the indicated field. Important

when asynchronous I/0 is being used to interface
--/ Ito the user's terminal.

-I Notes:
-- / none

........................... ....................
begin

case Field Is
when MessageFieldA =>

DataAvailable := False;
when Message Field B =>

DataAvailable := False;
when RtmCommand =>

case Current InputMode Is
when ScreenMode =>

Sysdep.Get(Data_Available);
If DataAvailable then

FormExecutor. PresentForm(Rtm Prompt Form);
Form Executor.QueryField(Form => RtmPromptForm,

.- Field => "rtm command",
. Value => FieldValue);

• end If;
when CommandMode =>

Form Execulor.Presen_Form(RIm Promp Form);
FormExecuor.QueryField(Form => RtmPrompt_Form,

Field .> 'rtm_command%
Value => FieldValue);

DataAvailable = True;
end case

when Form =>

20 October 1987
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DataAvailable False'
end case;

exception
when others =>

null;
end GetRtmField;

pragma page;

21 October 1987
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procedure Put_RtmField (Field: In RtmFormFields;
FieldValue: In String Is ) is

.. . ................... . . ................................

-- /Description:
-- / Modifies the value of a field on the RTM interface form
-- / It then presents the information to the user. Since
-- / the rtm command is input only, it is implemented as a nop
-- / Likew7se for the form option.

".--r:.o--/

-- /Parameter Description:
- field -> The name of the field on the RTM interface form

* --/ in which to store the data.
--7 field value -> The aata to be stored in the field.

-I Notes:
-/ none

begin
case Field Is

when Message Field A =>
FormExecutor.ModifyFieid (Form => RtmMessage_Form,

Field => "message-a',
Value => FieldValue);

FormExecutor.Present Form (Form => Rtm_Message_Form);
- -" when MessageFieldB =>

FormExecutor.ModifyField (Form => RtmMessage_Form,
Field => "message-v",
Value => FieldValue);

Form_Executor.PresentForm (Form => RtmMessage_Form);
when Rtm_Command =>

null;
when Form =>

null;
end case;

exception
when others =>

null;
end Put_Rtm_Field;

: "pragma page;

5'22 October 1987
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procedure Clear_RtmField (Field: In Rtm FormFields := Form) is........... ...................... ;.............
--/Description:
--/ Blanks out the current value of a field on the RTM interface
--I form.

--/Parameter Description:
--I field -> The name of the field on the RTM interface form
--/ to blank.

--/Notes:
--/ none

.........................................................
BlankLine: String(1 ..80) := (1..80 =>

begin
case Field Is

when MessageField A =>
FormExecutor.Modify_Field (Form => RtmMessage_Form,

Field => 'message-a",
* Value => Blank Line);

when MessageFieldB =>
FormExecutor.ModifyField (Form => RtmMessage_Form,

Field => 'message-b',
Value => Blank-Line);

when RtmCommand =>
FormExecutor.ModifyField (Form => RtmPromptForm,

Field => "rtmcommand*,
Value => BlankLine);

when Form =>
ClearRtm Field (MessageField A);
ClearRtmField (MessageFieldB);
ClearRtm Field (Rtm_Command);

end case;
exception

when others =>
null;

end ClearRtmField;

pragma page;

I, 23 October 1987
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procedure Set_InputMode (Next-Mode: In Input_Mode := CommandMode) Is
.............................. **.......

-- Description:
-- Select the next input mode for the RTM interface form. This
-- interface allows the user to modify the package parameter which
-- toggles the interface between synchronous and asynchronous I/O.

-- Parameter Description:
-- Nextmode -> Needed interface mode to the user.

Notes:
-- none

begin
CurrentInput Mode := Next_Mode;

end SetInputMode;

end Rtm_Form;

pragma page;

24 October 1987
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-- Module Name:
-- DefineRTM CLI

-- 'Module Type:
-- Package Specification

-- Module Purpose:
-- This package provides the interface to the command line
-- interpreter of the RTM.

----------- -- ---- -- ------- -------------- --

SModule Description:
-- The interface to the command line interpreter (CLI) is composed
-- of three parts:
--I 1. An enumeration type which names all the current commands

available.
S--I 2. An instantiation of a generic parser package.
--I 3. A general-purpose subroutine to get arguments from
.--I the user's command line.

--I Basically, the CLI is set up to operate as follows:
--I 1. RTM main procedure:
-- a. reads the user's command line
.--I b. parses the line for syntactic correctness
-I using the rtmcli defined below
--I 2. Each routine that implements a command is

responsible for:
--I a. fetching all the arguments for the command
--I b. checking the arguments for sematic correctness.

- The legal RTM commands and their arguments (defined in the
-- body) are:

--I Check (page => <page name>);
S-I Edit 0;
-I Quit 0;
-I Read (name => <name>);
---I Set (name => <name>, value => <value>);
--I Start (page => <page name>, updaterate => <rate in secs>);

-/ Stop (page => <page name>);

- Details about how the commands are used and what they do are
-d iscussed in the RTM User's Manual.

-- References:
-/ Design Documents:
--/ Real-Time Monitor Requirements
- Real-Time Monitor Design

sr' -I
-/ User's Manual:--/ RTM User's Manual

'. " --I
--/ Testing and Validation:
-/ none
-/1
"-1 Notes:
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. --/ The command update activepages is used internally by the

--/ RTM and does not (and never should) have a definition in the
, . --/ body such that the user can invoke the command.

- ---- ! --- ----------------- ------- ------- ---------------
-- Modification History:
--/ 16Apr87 rlvs created

"":":--/

---/ . - - --------.-.------.--..............--------.--- -- --
.. Distribution and Copyright Notice:
--/ TBD

-- /Disclaimer:
--/ This work was sponsored by the Department of Defense.
-- / The views and conclusions contained in this document are
--/ solely those of the author(s) and should not be interpreted as

-. ... / representing official policies, either expressed or implied,
---/ of Carnegie Mellon University, the U.S. Air Force,
--/ the Department of Defense, or the U.S. Government.
..........................................................

pragma page;
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with Standard_Interface,
-- Use the genenc package "command_ line* to instantiate the parser for
-- the RTM command language

package DefineRtm_Cli is

-- Define the commands recognized by the RTM.

type Rtm CommandRepresentation Is
(Cteck, Edit, Quit, Read, SetStarl.Stop, UpdateActivePages),

-- Create the CLI to parse the commands defined above.

package Rim Cli Is new Standard Interface.CommandLine
(Rtm CommandRepresentation);

-- Create the structure to hold the argument definitions for
-- all the commands. Use the *define argument" entry.

RtmCommands- RtmCli.ProcessHandleArray:

pragma page,

li
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procedure Gel_Argument (Command: In RtmCommand_Representation;
ArgumentName: In Stnng,
ArgumentValue: In out String),

. .......................................................

--/Description:
-- / Retneve an argument from a command line entered by the

/ user. If the user defaults an argument, then the default
value is returned.

-/ Parameter Description:
- command -> The command which the user entered and is currently

-- ' being processed.
argumentname -> The name of the argument that is needed

-- in the command lne.
--. ' argument value -> The value entered by the user or the default

-. . -- value for the argument.
..........................................................

procedure Clear Command Line (Command: In RtmCommandRepresentation)
.............. ...........................................
--/Description:

Used to reset the parser after a command had been parsed and
-- / processed.

--/Parameter Description:
-- Command -> The name of the command which was just parsed and
-- needs to be reset.

..........................................................

end DefineRtm_Cli;
pragma page;

2
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with StandardInterface;
-_ Use the "set tool" and "define_process' services.

package Define_RtmCli Is

- Instantiate the package needed to define the arguments to the commands.
-- Use the DefineArgument entry in package StnngArguments.

package Sa Is new Standard Interface.String_Argument("string");

package Si renames StandardInter'ace;

-- Visible Procedures

procedure GetArgument (Command: In RtmCommandRepresentation;
ArgumentName: In String;
Argument-Value: In out String) Is separate

procedure ClearCommand_Line (Command: In Rim_CommandRepresentation)
Is separate,

pragma page;

0
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--/ Definertmcli package body
o-

-- /Description:
--/ What follows is the definition of all the commands and
--/ their arguments. This is done in two steps:
--/ 1. Define a process for the command.
--/ 2. Define each of the arguments for the command.
--/ This process is repeated for every user command in the RTM.
--/ The commands are defined in alphabetical order for ease
--/ of maintenance.

...................................... ....................... ....................

begin

-- Identify the tool being created to the parser package, this isn't
-- used anywhere, but is required by the parser package

Si.SetToo!_Identifier ('RTM");

-- Define the check command --

Si.DefineProcess (Name => RtmCommand_Representation'lmage(Check),
Help => "See RTM User's Manual',
Proc => Rtm_Commands(Check));

Sa.Define Argument(Proc => RtmCommands(Check),
Name => "page',
Default => ",
Help => 'See User's Manual');

-- Define the edit command -

Si.DefineProcess (Name => RtmCommand_Representation'Image(Edit),Help => "See RTM User's Manual',
Proc => RtmCommands(Edit));

-- Define the quit command --

Si.DefineProcess (Name => Rtm Command_Representation'Image(Quit),
Heip => 'See RTM User's Manual",
Proc => RtmCommands(Quit));

-- Define the read command --

Si.DefineProcess (Name => Rtm_Command_Representation'lmage(Read),
Help "> See RTM User's Manual',
Proc -> Rtm_Commands(Read));

Sa.DefineArgument(Proc -> Rtm_Commands(Read),
Name => "name',
Help => 'See RTM User's Manual');
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-Define the set command -

Si.DefineProcess (Name => RtmCommand Representation]image (Set).
Help => "See RTM User's Manual,,
Proc => RtmCommands(Set));

Sa.Define-Argument(Proc => Rtm_-Commands(Set),
Name => "name",
Help => "See RTM User's Manual");

Sa. Define Argument(Proc => RtmCommands(Set).
Name => "values",
Help => "See RTM User's Manual");

* --- Define the start command -

Si.DefineProcess (Name => RtmCommandRepresentati on'lmage (Start),
Help => "See RTM User's Manual",

* Proc => RtmCommands (Start));

Sa. Define Argument(Proc => Rtm_-Commands (Start),
Name => "page',
Default => -,
Help => *See RTM User's Manual");

Sa.Define Argument(Proc => RtmCommands (Start),
Name => "update-rate",
Default => "2.0",
Help => "See RTM User's Manual');

-Define the stop command --

Si. DefineProcess (Name => RtmCommandRepresentation' Image (Stop),
Help => "See RTM User's Manual',
Proc => RtmCommands(Stop));

Sa.Define-Argument(Proc => Rtm_-Commands(Stop),
* Name -> "page",

Default =>

Help .> 'See RTM User's Manual");

end DefineRtmCli;
pragma page;

*32 October 1987



;* - *-:

with StringPkg;

-- Use 'string type' to create a dynamic length for Interfacing to
-- the RTMCli.
-- Use "length and 'value" to convert the dynamic strings back into
-- normal Ada strings; 'length' returns the number of characters in
-. a dynamic string, and "value" returns the characters in the string
-- as a simple Ada string.

separate (Define Rtm Cli)
procedure Get-Argument (Command: in RtmCommand_Representation;

ArgumentName: in String;
ArgumentValue: in out String) is

...........................................

- Description:
--- -/ Retrieve an argument from a command line entered by the

--/ user. If the user defaults an argument, then the default
--/ value is returned. The main reason for the existence of this
--J procedure is twofold:
.--/ 1. To convert the dynamic strings used in the parser to
-,. / the regular strings used by Ada.
-- 2. To blank out any stray characters which may be lingering

in the argument value string.
:%.: ::--/

-- / Parameter Description:
-- / command -> The command that the user entered and is currently

,-- being processed.
-/ argument name -> The name of the argument that is needed

in the command line.
--/ argument value -> The value entered by the user or the default
--J value for the argument.

*' -I

-- I Notes:
-- / none

............................................................

package Sp renames String_Ptg;
"" Interface-String: Sp.String Type;

Blanks: String(1..256) := (1.256 =>'
.- . - begin

. - Argument-Value := Blanks(ArgumentValue'range);
InterfaceString := Sa.GetArgument(Proc => RtmCommands(Command),

Name => ArgumentName);
Argument_Value (1..Sp.Length(Interface_String))

Sp.Value(InterfaceString);
, •exception

when others =>
RAISE;

end GetArgument;
pragma page;

.3b
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separate (DefineRtmCli)
Iprocedure Clear_-CommandLine (Command: In RtmCom mandRepres entat ion) Is

--/Description:

-- /Used to reset the parser after a command had been parsed and
-7processed.

-Parameter Description:
-4 Command -> The name of the command that was just parsed and

- . --Ineeds to be reset
....... I......................................................

-. begin
- Si.RedefineProcess (Proc =>RtmCommands (Command)),

end ClearCommandLine;
pragma page;,
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-IModule Name:
--/ PageProcessor

--/Module Type:
--/ Package Specification

--/Module Purpose:
--/ Processes the user commands which affect pages.

---------- -- - - - --------

--/Module Description:
--/ This package contains the interface to all the user commands
--/ (dealing with pages) in the RTM User's Manual.

-/References:
--/ Design Documents:
--/ Real-Time Monitor Requirements
--/ Real-Time Monitor Design

--/ User's Manual:
• -- / RTM User's Manual

--/ Testing and Validation:
--/ none

--/Notes:
--J none

... Modification History:
--/ 02Apr87 rlvs Created

--------I----- --------------------------

-- /Distribution and Copyright Notice:
--/ TBD

.:.:.--/
--I Disclaimer:

'-/ This work was sponsored by the Department of Defense.
--/ The views and conclusions contained in this document are
--/ solely those of the author(s) and should not be interpreted as

* --,I representing official policies, either expressed or implied,
--/ of Carnegie Mellon University, the U.S. Air Force,
- the Department of Defense, or the U.S. Government.

package PageProcessor Is

pragma page;
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procedure CheckPage;
..........................................................

--/lDescription:
--/ This command checks a page for consistency, i.e., it checks
--I a page's variables against the vanable database to insure
--/ that each one is accessible to the RTM.
-o/

--/ Parameter Description:
--I none

..........................................................

pragma page;

J

4
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procedure StaulPage,
......................................................

-IDescription:

-/Allows the user to select a page for display or history
*-j collection at apenodic update rate.

* -- /Parameter Description:
-/none

pragma page,
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procedure Stop_Page;
...................... .............................

-- /Description:
-- I Allows the user to terminate use of a page.

--I Parameter Description:
--/ none

.......................................... .................

pragma page;

0

J"
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procedure Update-Pages;il --/.................................................................
-- Description:
--/ This entry isused by the monitor to update any pages that
--/ are currently active. It is not a user command.

-- Parameter Description:
I --/ none

.............................................................

end PageProcessor;
pragma page;

0

I O r
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-IModule Name:
-IPage Processor

--/Module Type:
-IPackage Body

-------------------- --
-- Module Description:

S.. -- / This package contains the interface to all the user commands
--! (dealing with pages) in the RTM User's Manual. Due to the nature
--/ of the parser used in the RTM, none of the command procedures
--1 need arguments because parser software internally mantaIns all
--/ arguments for the last parsed line. This package also defines
--/ structures needed to process the pages (defined below).

-- /References:
-- I Design Documents:
--J Real- Time Monitor Requirements
--/ Real- Time Monitor Design

* --/

--I User's Manual:
--/ RTM User's Manual

I',t'' . . " --I

-- / Testing and Validation:
.-" none

-- / Notes:
-/ none

--I Modification History:
--I 16Apr87 rtvs created

-- I Distribution and Copyright Notice:
-- I TBD

-- / Disclaimer:
* --l "This work was sponsored by the Department of Defense.

-/ The views and conclusions contained in this document are
-. solely those of the author(s) and should not be interpreted as
.. - representing official policies, either expressed or implied,
--I of Carnegie Mellon University, the U.S. Air Force,

'. --/ the Department of Defense, or the U.S. Government.

)-". pragma page;

g.4'
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with Calendar, use Calendar.
-- Use type *time"

with DialogueManager,
-- Use type "variable_ identifier'

with FormExecutor
-- Use type tormptr"

with FormManager
Use types fielamocde' ",helc access" and 'feld length"

with Lists
-- Use generic package "hsts"
-- Use type list'
-- Use service 'create'

with Texilo,
Use generic package "fixedic"

with DefineRtm_Cli. use Define_Rtm_Cli:

package Page-Processor is

-- Instantiate fixed io for use in converting stnngs to type duration

package Durationelo Is new Texilo. Fixed_lo( Duration);

-- A page is composed of page information and variables (aka form
field names). Processing a page once it has been

-- activated for display requires that the RTM know the name of
-- each variable on the page. The information needed about each
-- vanable on a page is:

vanablename -> The name of the vanable, which corresponds
-- to the name of a field on the form representation
;-- of the page where the data are to be displayed.
-- vid -> A pointer into the variable database, where all the known
-- data on the variable are kept.
-- display length -> The size of the output field (on the form) for
-- this var,..ble.

subtype VariableNameRepresentation Is String(1..80);
type PageField Representation Is record

VariableName' VariableNameRepresentation;
Vid: DialogueManager. VariableIdentifier.
DisplayLength: Integer;

end record;

-- A page is composed of miscellaneous page data:
- thepage -> A pointer to the form representation of

the page. This is used by the form7executor
-- system when updating and displaying the page.
-- pagename -> The user's name for the page.

41 October 1987
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-- next update time -> The time when the page Is to be refrested
-- on the output device.
-- refresh rate -> The rate at which the page is to be refreshed
-- After the page data comes the data about each of the variables on the

*-" -- page (documented above). Since the number of vanables on a page is
- . -- vanable, a linked list is used to tie them all together for each
* -- page:

-- page_fields -> The linked list of all the Legal variables on the
.- - page.

- package FieldLists Is new Lists (PageFieldRepresentation),
subtype Page Name_Representation is String(1..80),
type Page_ Representation Is record

The Page: Form _Executor. FormPtr;
Page_Name: PageNameRepresentation;
Nexl_Update Time: Calendar.Time;
RefreshRate Duration;
Page_Fields FieldLists.List := Field_Lists.Create;

A end record

-- For each active page. there is one pagerepresentation record. All the
-- active pages are kept in an array and added and deleted according to
-- page counts shown below.

MaximumNumber Of ActivePages: constant Integer := 2,
Current_Number_0'_ActivePages Integer := 0.
ActivePage: array (l..MaximumNumberOfActive Pages) of Page Representation

pragma page,
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-- Internal procedures

procedure Get_Fieids (FieldPointer: in FormManager.Field_Access;
The_VariableName In out VariableName-Representation:
TheMode. In out Form_Manager.Field-Mode;
The_Length: in out FormManager.Field Length)Is

separate "

function SetupPage (ThePage: In String.
CollectionRate in Duration)
return Integer Is separate -

-- Visible procedures

procedure CheckPage Is separate
procedure UpdatePages Is separate
procedure StartPage Is separate
procedure StopPage Is separate;

* end PageProcessor;
pragma page,
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with VariableDatabase;
-- Use the type "the_variable".
-- Use the service "find".

with RtmForm; use Rtm_Form;
-- Use the service "put rtm field".

with FormManager; use FormManager;
-- Use the types "formaccess", "fieldaccess", "field length"
-- and "fieldmode".
-- Use the exception "field not found".
-- Use the services "Getfirstfield", "Getnext held" and "modifyfield".

with FormExecutor;
-- Use the services "accessform" and "modify field".

.. -- Use the exception form access-error".

with DialogueManager;
-- Use the type 'variable identifier.
,. Use the exception 'variable not found".
-- Use the service "get identifier".

separate (PageProcessor)
procedure CheckPage is

...........................................
-- I Description:
-- / This command checks a page for consistency, i.e., it checks
-- / a page's variables against the variable database to insure

%--/ that each one is accessible to the RTM.

--/ The functioning of this module is very similar to Setuppage.
--/ The main difference is that this module doesn't build the

*., .- / actual list of variables; it simply checks the fieldmode
--/ and existence of each variable, giving the user error messages
-/ where appropriate.

- -I Parameter Description:
'-" L"/ none

- -/Notes:
,-" -/ 1. All the arguments are obtained from the parser when needed.

-/ 2. The exception formmanager.field not found is raised
-/ by the formmanager when the end of the form is reached.

--- -- / This kicks the module out of the loop which builds the variable
-/ list for the page and is the normal exit point for the
-/ module.

-/ 3. The exception form executor.form access error is raised
.-. .- / when the form manager cannot access the user-requested

- page. It is propagated out to the caller to indicate
.-/ a bad page.

5 n... ............ S. .................
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package Cli renames Define_Rtm_Cli;

TheVariableName: VariableName Representation;
TheWorking Page: Page Name Representation;
AVariable: VariableDatabase.TheVariable;
The Page: Form Manager.Form Access;
ErrorCount: Integer := 0;

4 |1 -- declarations needed to access the data in the formmanager
FieldPointer: Form_Manager.Field_Access;
The Length: Form Manager.Field Length := 1;
TheMode: FormManager.FieldMode := ConstantText;

begin
Cli.GetArgument (Command => Cli.Check,

Argument-Name => 'page',
ArgumentValue => TheWorkingPage);

ThePage := FormExecutor.AccessForm (Pathname => TheWorkingPage);

- -'; U -- Now we loop through all the fields defined for the page, obtaining
0- -- the variable name and format length from the formmanager, and

-the variable-identifier from the variable- database,
-- as if we were building the page definition.

FieldPointer := FormManager.GetFirstField(ThePage);
* - loop

begin
beGetFields (Field_Pointer, TheVariable_Name,

TheMode, The_Length);
case The Mode Is

when ConstantText =>
null;

when InputOutput =>
PutRtmField (MessageFieldA,

"illegal mode for variable:" &
TheVariable Name);

Error Count := Error Count + 1;
when OutputOnly =>

A_Variable := VariableDatabase.Find
(Name => TheVariableName);

end case;
exception

when VariableDatabase.VariableNotFound =>
PutRtmField (Message_Field_A,

"Variable notfound: " & TheVariableName);
ErrorCount ErrorCount + 1;

- when others =>--d
Put Rtm Field (Message FieldB,"exception raised in check...");

end;,
FieldPointer Form.Manager.GetNext Field(Field Pointer);

% ". end loop;
0.. exception

when FormnManager.FieldNot Found =>
, . PutRtm_Field (Message_Field_B,*Check completed with &

.
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Integer'image(ErrorCount) &
errors");

when FormExecutor.FormAccessError =>
-*PutRtmField (Message-FieldA, "Error in accessing page: &

TheWorking Page)
end CheckPage;:

pragmapage-
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with Rtm_Form, use Rim_Form.
-- Use the service 'put rtm field".

separate (PageProcessor)
procedure StartPage Is

--/Description:
-- / Allows the user to select a page for display or history

collection at a penodic update rate. The processing is:
--1 1. Get the command arguments.
--1 2. Set up the page definition.

3 Set up the input mode.

--/ Parameter Description:
none

-- /Notes:

- 1. All command arguments are obtained from the parser as neecec

-- 2. The exceptions form_executor. invalid form and
S--/ formexecutor. formaccesserror are raised by Setuppage,

and indicate that a bad page was specified by the user

package Cli renames Define_Rim_Cli;

End Of Value: Integer-
CollectionRate: Duration;
Field Position: Field Lists.Listiter;
The_PageFields: Page_Field_*-epresentation,
UpdateRate: String (1.80);
PageName: Page_NameRepresentation;
Current_T'me: Calendar.Time .= Calendar.CIocK:
PageNumber. Integer;

begin

case CurrentNumberOfActive Pages Is

-- If we're at the active page limit, issue an error message.

when MaximumNumber Of ActivePages =>
PutRtm Field (MessageField_A,

"Maximum number of active pages already in use")
PutRtmField (MessageField_B,

,' *a Stop command must be issued first');

- If we have more active pages available yet, then let the user start
- another one.

when others =>

* -- Get the Start command arguments entered by the user and build internal
-- page definition.

Cli.Get Argument (Command => Cli.Start,
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Argument_Name => ^page",
ArgumentValue => PageName);,

* Cli.GetArgument (Command => Cli.Start,
ArgumentName => "updatejaite",
ArgumentValue => UpdateRate);

Duration lo.Get (From => UpdateRate,
Item => CollectionRate,
Last => EndOfValue);l

collection rate duration(Integer'value(update rate)),
--d

PageNumber =SetupPage (PaceNameCollectionRale):
Active_Page(Page_ Number).Ref res h_Rate :=ColiectionRate.
ActivePage (Page_ Num be r). N e xi- pdateime

CurrentTime;,

-- Since we're starting a page, put the user input mode into
-SCREENMODE, which allows the screen to be updated asyncnronouiX'
-from user input.

*RtmForm. Set InputMode (RtrrForm ScreenMode);
end case;

exception
when Tex1-lo.DataError=>

PutRtmField (MessageFieldA,
"Bad update rate, reenter in xxx foma";.

when Form _ Executor.InvalidForm

U/

FormE-xecutor.FormAccessError =>
null

end Stan _Page;

0 •
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with CaseinsensitiveStringComparison;
-- Use the service "equal".

with TerminalInterface;
- Use the service "clear screen'.

with Rtm_Form; use RtmForm.
-- Use the service "put rtmfield"..4 --

separate (Page_Processor)
procedure Stop Page is
................. ........................... ...............

-- /Description:
-I Allows the user to terminate use of a page. The processing
--J is:
- 1. Search the array of active pages for the user-specified

-" - -- page.
-- / 2. If it's not found, then issue an error message.
-- / 3. Otherwise,
-- a. loop thru all the variables on the page

* -- / b. deactivate each one (i.e., remove them from
-- / the list of variables on which data is collected).
-- / c. destroy the page definition.

-. I Parameter Description:
- none

~--I
-- /Notes:
-- / 1. All command arguments are obtained from the parser as needed.

-i -- / 2. Page_mismatch error renames constraint error; this is used
.-- when searching the active page array for the page to stop.

-- / The constrainterror is raised when the loop exceeds the
-- / dimension of the array, which says that no active page
-- / matches the page which the user wishes to stop, i.e.,

. '. -- a *page mismatch".
................. .............

package Cisc renames CaseInsensitive_StringComparison;

.~.I 'package Cli renames DefineRtm_Cli;

'.-'. FieldPosition: FieldLists. Listiter;
" '-" -. Page ToSto!p: Page-NameRepresentation;

ThePageFields: PageFieldRepresentation;
* .PageNumber: Integer := 1;
,..-.Usage: DialogueManager.Io_Usage := DialogueManager.Read;

- Page_Mismatch: exception renames ConstraintError;

begin
-- case Current Number Of Active Pages Is

When there are no pages active, then there's nothing to do but
-: .. -- inform the user.

% 49 October 1987
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when 0 =>
PutRtmField (MessageFieldA,"no active pages to stop");

when others =>

Get the name of the page to stop, and compare it against the current
-- active pages; if there's no match, issue an error message (a constraint
-- error is raised when we reach the end of the array), which we have
-- conveniently renamed as a page mismatch exception.

Cli.GetArgument (Command => Cli.Stop,
ArgumentName => "page",
ArgumentValue => Pagejo_Stop);

while not Cisc. Equal(ActivePage(Page_Number). Page_Name, PageToStop)
loop

PageNumber:= PageNumber + 1;
end loop;

- ff everything is correct, then we iterate through the active variables
-- for the current page, deactivating them in the process.

FieldPosition := Field_Usts.Makelistiter(
Active_Page(PageN umber). PageFields);

while Field_Usts.More(FieldPosition) loop
FieldUsts. Next(Field_PositionThePageFields);
DialogueManager. Deactivate (The PageFields.Vid, Usage);

end loop;

- When all the variables are deactived, we destroy the active page data,
-- since we just deactivated.

ActivePage(Page_Number) Page_Name (1 10)
FieldLists. Destroy(ActivePage(Page_N umber) Page_Fields).
FormExecutor.ReleaseForm

(Form => ActivePage(Page Number) ThePage):
Terminal Interface.Cear Screen,

-- Move the reset of active pages into the space jus! vacated by the
') -- deletion from the active page list

for NewPageNumber In Page_Number Current Number 01 Active Pages
loop
ActivePage(New Page Number; a Active PagefNew nag' Nijr'e'.

end loop
CurrentNumber 0' Active Pages . Current Number ?° A1, -
If Current_Number Of Active_Pages - 0 then

RtmForm. Set Input_Mode (Rim Form Command Moop

end It
end case,

exception

• -- Handle the error that occurs when t'e users r e, t7 qoc ,i
-- isn't active at the moment

JA
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when Page Mismatch =>
Put_RimField (Message Field A,

Page not currently active: & PageTo-Stop);
when others =>

null;

-end Stop_Page,
pragma page,
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separate (PageProcessor)
procedure UpdatePages is

-- Description:
-- This entry is used by the monitor to update any pages
-- which are currently active. The basic functioning is
-- straightforward:
--, 1. Loop thru all the currently active pages:
--I a. if the current time is greater than the next

scheduled update time for the variable,
N. --I - loop through all the variables on the page

.~-I.- place the current value of each into
.' --I its field on the page

--I b. end variable loop
--I c. display the page to the user
--I 2. End active page loop.

-- Parameter Description:
-- none

! --I 'Notes:
-- The collection of data is proceeding in parallel with the
-- page update operations performed by this module.
.......................... ................

package Cli renames DefineRtm_Cli;

FieldPosition: FieldLists. Listiter;
ThePage_Fields: Page_FieldRepresentation;
TheValue: DialogueManager.ValueString;
UpdateRate: String (1 ..80);
PageNumber: Integer := 1;CurrentTime: Calendar.Time;

begin
case CurrentNumber Of ActivePages Is

,--:. when 0=>
*:: null;

when others =>
*I while Page_Number c= CurrentNumberOfActive_Pages loop

-- Deterrrne if it's time to update this page on the display.

CurrentTime := Calendar.Clock;
If Current_Time >= Active Page(PageNumber).Next Update Time then

- if the time is right, then we create a list iterator,

FieldPosition := FieldUsts.Makelistiter(
ActivePage(Page Number).Page Fields);

-- and iterate over all the variables on the current active page,
-- extracting the value from the dialoguemanager and updating
-- the values in the page's internal form representaiton.
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while FielId Lists. MorefFieldPosition) loop
Field_Lists.Ne xt (Fie ldPositionTlie_PageFielIds),
TheValue -=Dialog ue_ Manager.GetValue

The PageFields.Vid,
The PageFields.Display_Length);

FormExecutor.Modify_Field
Form => ActivePage(PageNumber).The_Page.
Field => The -PageFie Ids. Variab leName,

* Value => TheValue(l..ThePage_Fields.Disp layLength)),
end loop;
FormExecutor.Present_Form (ActivePage(Page_Number) The_Page),
ActivePage(Page_ Number). Nexi_Update_Time CurrentTime +

* ActivePage(PageNumber).Refresn_Rate-
* end If;

PageNumber: Page-Number + 1;
end loop;

- end case;
exception

when others =>
null;

Pend UpdatePages;
* pragma page;
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' with Form_Manager, use FormManager;
-- Use the types "fieldname", "feldmode" fieldlength",
- "fieldname', "fieldLposition", "fieldrenditions", "char type",
-- "field_ value".
-- Use the service "get field info".

separate (PageProcessor)
procedure GetFields (Field_Pointer: in FormManager.FieldAccess,

-..'"The Variable Name: In out VariableNameRepresentation
-- TheMode: in out FormManager.Field_Mode;

-. TheLength: in out FormManagerFieldLength) is

Description:
-/ This routine allows the caller to get only the relevant data
-- / from the formmanager's definition of a page, since
-- / not all the data which the form-manager provides are used.
-- / It also does conversior/cleanup work on the data.

-- / The basic operation of this module is:
S--/ 1. Use the forms management subsystem to get all the data

--/ about the desired field.
-- / 2. Blank out any garbage in the vanable name.

-- . -- / 3. Return the data to the caller.

--/Parameter Description:
-- / fieldpointer -> The pointer to field about which the

information is needed. It is the job
--/ of the caller to determine whict field

is of interest.
--/ thevariablename -> The variable name found in the field

(to the formmanager, it is the name of the
--/ field; to the RTM, it is the vanable name)
-- I themode -> The V/O mode of the variable:
-- I INPUTOUTPUT or OUTPUTONLY

.-- . -- thelength -> The number of characters allowed on the form
-"" -- / for displaying the data of the variable.

-- I Notes:
* -- / none

Blanks: VariableNameRepresentation = (others =>

."Declarations needed to access the data in the form manager:
TheFieldName: FormManager.Field_Name;

, - TheLocation: FormManager.Field_Position;
TheRendition: FormManager.FieldRendtions;

"- The Limits: Form-Manager.Char Type;
TheInitialValue: FormManager. FieldValue;
The_Current_Value: FormManagerField_Value;

Si. begin

- Get all the information for the next field on the page from the
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form manager.

Form_ Manager.GetField Info
Field => FieldPointer,

* Name => TheFieldName,
* Position => TheLocation,

Length => TheLength,
Rendition => TheRendition,
CharLimits => TheLimits,
InitValue => TheInitialValue,
Value => Tne_-Current-Value,
Mode => The-Mode),

-*Clean up the variable name so that there'~s no garbage vaniable name
-~we return to the caller

TheVariableName := BlanKs;
TheVanrab le-Name (1. Th eFielIdName'La-'t The FieldName:

end GetFields,
pragma page,

4/
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with VariableDatabase,
-- Use the type "the_ variable'.

Use the exception "vanable not- found'
-- Use the service "find'

* - with Rim_Form, use Rim_Form,
-- Use the service 'putrm field".

with Form Manager, use Form-Manager
. -- Use the types "form_ access", "field_ access", "field length"
' -- and "field-mode".

-- Use the exception "field not found'
-- Use the services "Get_ first_ field", "Gef_ next field" and "modifyfield".

with FormExecutor,
-- Use the services "accessform" anC "modify field".
-- Use the exception "form access-erro'

" with DialogueManager,
Use the type vanableidentifier" and "ic usage".

-- Use the exception "vanable not found'
-- Use the service "activate".

separate (Page Processor)
function Setup_Page (ThePage: in String,

CollectionRate: in Duration) return Integer Is
.................................................... I........

0-/ Descriptlon:
This module takes a page name and uses services from the
form-manager to build the internal representation of a page.

-- ' The processing performed by this module is:
1. Check to see that the page exits, and if not,

issue an error to the user and exception out.
-- 2. When the page exists, the module loops through

S- all the fields on the form, building the list
-- of page variables from the INPUT_ OUTPUT and

OUTPUT ONLY fields and activating the variables
for data collection.

--/Parameter Description:
, . --/ thepage -> The user's name for the page to be invoked.

-- / return -> The index into the active page array where the
page definition has been built.

Notes:
-- 1. The exception formmanager.field notfound is raised

--/ by the formmanager when the end of the form is reached.
--/ This kicks the module out of loop which builds the variable
.--/ list for the page, and is the normal exit point for the

.- module.
-- / 2. The exception form-executor.form-access-error is raised

0. - when the forms management subsystem cannot access the
I"- user-requested page. It is propagated out to the caller

--/ to indicate a bad page.
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package Cli renames DefineRtm_Cli,

CurrentTime: Calendar.Time := Calendar.Clock;
Page_Number: Integer;
A_Variable: VariableDatabase.TheVariable;
ActiveVariable: Dialogue-Manager. Variable_Identifier;
TemporaryForm: Form_Manager. FormAccess;
TheVariableName: VariableNameRepresentation;

-- Declarations needed to access the data in the form-manager:
FieldPointer: FormManager.Field_Access;
TheLength: FormManager.Field_Length := 1;
TheMode: FormManager.FieldMode := ConstantText;

begin

-- Set up an active page definition for the page selected by the user.
-- 1. Load the form defintion for the page selected by the user.
-- 2. Increment the count of the number of active pages.
-- 3. Store the pointer to the form definition and the name of the page.

TemporaryForm := FormExecutor.Access_Form (Pathname => The_Page);
CurrentNumberOfActivePages := CurrentNumberOfActivePages + 1;
Page_Number := CurrentNumberOfActivePages;
ActivePage(Page_Number).The_Page := TemporaryForm;
ActivePage(Page_Number).PageName := The_Page;

-- Once all the form level items are set up,
-- we loop through all the fields defined for the form/page, obtaining
-- the variable name and format length from the form manager, and
-- the variableidentifier from the variable-database; using this, we

activate the variable for data collection and build the page field
definition by creating a list of
(variablename, variableidentifier, format length) records.

FieldPointer := Form_Manager.GetFirstField
(ActivePage(PageNumber).ThePage);

loop
begin

GetFields (FieldPointer, The_Variable_Name,
'1 TheMode, TheLength);

case TheMode IS

-- Constanttext fields are trim items on the form and
not of interest to the RTM.

when ConstantText =>
null;

Input .output fields contain variables of interest, but were
-- entered inappropriately by the user, so we change the mode and
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-- use the fields appropriately.

when InputOutput =>
Form_Manager.ModityFieldMode (Field => FieldPointer,

Mode => OutputOnly);
AVaniable := VariableDatabase.Find

(Name => TheVariableName);
ActiveVariable :=DialogueManager.Activate

(The_VariableName,
CollectionRate,
CurrentTime,
DialogueManager.Read);

Field Lists.Attach (ActivePage(PageNumber). PageFields.
(Variable -Name => The_-Variable_Name,
Vid => Active_Variable.
DisplayLength => TheLength));

-- These fields also contain variables of interest to the user,
-- but are a little simpler, since they are already in the
-. proper mode.

when OutputOnly =>
AVanable := Variab leData base.Find

(Name => TheVariableName);
Active-Variable =DialogueMan ager. Activate

(The_Variable_Name,
CollectionRate,
CurrentTime,
Dialogue-Manager.Read);

*FieldLists.Attach (ActivePage (Page_ Number). Page_Field s,
(VariableName => TheVariableName,
Vid => ActiveVariable,
DisplayLength => The-Length));

end case,
exception

when Variable -Database.VaniableNotFoundI
DialogueManager.VaniableNotFound =>

Form_-Ex ecut or. Mod if yielId
(Form => Active_-Page(PageNumber).The_Page,

*Field .> The_-Variable-Name,
Value .> "error...................

PutRtm Field (Message ieldA, 'Variable not found: &
The_-Variable-Name);

when others .> --debug

en;PutRtmField (Messageield_B, exception raised in setup...');

Field-Pointer :FormManager. GetNexct_Field(FieldPointer);
end loop;

exception

-When the form manager runs out of fields, the end of the form is reached,
-this is the normal exit point for the module.

when FormManager.Field_NotFound =>
RETURN PageNumber;
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when FormExecutor.FormAccessError =>
Put_Rim_Field (MessageField_A,

"Error in accessing page: & The_Page);
RAISE;

end SetupPage;
pragma page;
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S--I /Module Name:
-- Pa-ameter Manager

-- /Module Type:
-- Package Specification

-... --I
*j --I Module Purpose:

-- / Manages the reading and writing of single Ada variables
-- / independently of displaying pages.

- --- --------- ------ -- -- ----------

-- Module Description:
-- This package manages the reading and writing of single Ada
-- variables without interfering with active display pages.

-- References:
-- Design Documents:
-- / Real-Time Monitor Requirements

Real- Time Monitor Design
. -I

-- User's Manual:
-- RTM User's Manual

-- Testing and Validation:
--I none

-- Notes:
-- none

-- /Modification History:
-- 08Apr87 rlvs Created
.-

-I-------. --- -------------- ---------------

-- Distribution and Copyright Notice:
-- TBD

-- Disclaimer:
-- / 7his work was sponsored by the Department of Defense.
.-- The views and conclusions contained in this document are

-- / solely those of the author(s) and should not be interpreted as
-- / representing official policies, either expressed or implied,
-- I of Carnegie Mellon University, the U.S. Air Force,
-- I the Department of Defense, or the U.S. Government.

.................. .............................
pragma page;
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- package ParameterManager Is

procedure Read-
............... ..... I..............................
/Description:
-IExtracts the value of a variable from appication~ memory.

-Parameter Description:
-Inone
.............................. ........... ........

pragma page,

41
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procedure Set.
...... .......................................................

Depots usersuppiecl value into application memory.

- end ParameterManager,
pragma cagce

0
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.................................................................

-- /Module Name:
--/ Parameter manager;
-- I

-- /Module Type:
--I Package Body

I- ------- --- -------- - --------------

/Module Description:
- This package implements two commands:

/ Read (name => <variable>),
/ Set (name => <variable>, value => < >);

--/ The package does very little except group the single variable
--/ operations together.

- " References:
--/ Design Documents:
--/ Real-Time Monitor Requirements
--/ Real-Time Monitor Design

--I User's Manual:
--/ RTM User's Manual

.'." -. -I

-/ Testing and Validation:
-- / none

--/Notes:
--/ none

-- /Modification History:
--/ 30Apr87 rtvs created

----------.----/----------

-/Distribution and Copyright Notice:
--/ TBD

-- Disclaimer:
'--/ This work was sponsored by the Department of Defense.

* -/ The views and conclusions contained in this document are
, • -- / solely those of the author(s) and should not be interpreted as

.. " --/ representing official policies, either expressed or implied,
.--/ of Carnegie Mellon University, the U.S. Air Force,

-. --/ the Department of Defense, or the U.S. Government.'
. ...................................................

.... pragma page;

1e
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package Parameter Manager Is

-- Internal procedures
- tunction LeftJustiy (Disoiay Vaiue In String.

return String is separate

-- Visible procedures

procedure Read Is separate
procedure Set Is separate

end Parameter_Manager.
pragma page,
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with Diaiogue_ Manager,
Use the types "variable icentifier" and "value string'
Use the services 'activate". "get value". "get identifier" and

- "deactivate*

*" with Define_ RtrnCii,
Use the service "getrargument"

with Rtm Form. use Rim_Form
-- Use the service "put_ rtm_ field"

with Calendar, use Calendar.
- Use the type 'time".
-- Use the service *clock'.

separate (ParameterManager)
procedure Read Is

--/Description:
Extracts the value of a vanable from application memory.

-- The processing involved is straightforward
-- 1. Get the vanable to be read from the user's
-- command line.

2. If the vanable is not in the database, then
-- issue an error message and get out.

3. Otherwise,
a. activate the variable for input,

- b. read the value,
-- / C. display the value to the user.

d and deactivate the vanable (since we're finished with it).

-Parameter Description:
-- none

--/Notes:
none

..........................................................

package Cli renames Define_Rtm_Cli,

TheVariable: Dialogue Manager Variabie_identifier,
Th e_Value: DialogueManager Value_String;
Variable Name Stnng (1 80),
Current_Time: CalendarTime = Clock,

begin

-- Get the vanable name and veniy that it's legal.

Cli GetArgument (Command => Cli Read,
ArgumentName = "name",
ArgumentValue => VariableName),

-- Activate the vanable. extract the data, and display it to the user
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TheVariable =Dialogue-Manager. Activate
(Name => VariableName,
Usage => DialogueManager. Read,
StartingTime => CurrentTime,

- .~Rate => OO);
TheValue: Leftju stify (Dialog ue_ Manager.Get-Val ue (Vid=>TheVariable));
PutRtm ield (Field => Message FieldA,

FieldValue => "Variable: & Variable_Name);
PutRtm-Field (Field => MessageField_B,

FieldValue =>"Thas the value: "& TheValue);
DialogueManager. Deactivate (Vid => The_-Variable,

Usage => DialogueManager. Read);
exception

when DialogueManager. Variable_-Not_-Found =>
PutRtm_Field (Field => MessageField_A,

Field_-Value => Variable not Found: & Variable_Name);
when others =>

PutRtmField (Field => MessageFieldA,
FieldValue => "Unhandled exception in param man");

* -end Read;
* pragma page,

-j
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with DialogueManager;
Use the types "variable_identifier" and "valuestring".

-- Use the services "activate", "get_ value", "getidentifier" and
-- deactivate".

with DefineRtmCli;
-- Use the service "get argument".

with RtmForm; use RtmForm;
-- Use the service "put rtm field".

with Calendar; use Calendar;
-- Use the type "time".
-- Use the service "clock".

". separate (ParameterManager)
procedure Set Is

....... ..................................................
--/Description:

•--/ Deposits the user-supplied value into application memory.
, -- / The processing ivolved is straightforward:
. . -/ 1. Get the variable and value to write from the user's

--/ command line.
-- / 2. If the variable is not in the database, then
--/ issue an error message and get out.
--/ 3. Otherwise,

a. activate the variabie for output,
--/ b. display the status to the user,
-/ c. and deactivate the variable (since we're finished with it).

-- /Parameter Description:
--/ none
-- I

--I Notes:
... --/ none

...... .............................................

package Cli renames Define_Rtm_Cli;

The Variable: Dialogue-Manager.Variable-Identifier;
TheNewValue: Dialogue Manager.ValueString;
TheValue: DialogueManager.ValueString;
VariableName: String (1..80);
Current Time: Calendar.Time : Clock;

l. begin

- Get the variablename and value entered by the user and
- verify that the variable is available for i/o.

Cli.GetArgument (Command .> Cli.Set,
• .ArgumentName .> "name*,

l, Argument Value => Variable_Name);
Cli.Get Argument (Command => Cli.Set,

Argument Name => "values',
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ArgumentValue => The_NewValue),

-- Depcit ttie data into application memory and display the status.
-- The Activate procedure call must precede the Set_- Value procedure call,

-since Set_ Value requires a vanable-identifier to function property.

TheVariable :=Dialogue_ Manager-Activate
(Name => Variable_-Name.
Usage => Dialogue-Manager. Write,
Starting-Time => CurrentTime,
Rate => 0.0):

DialogueManager.Set_Value (Vid => Thie_-Variable,
Value => TheNewValue);

The_-Value: LeftLjustify (Dialog ueManager.GetVatue (Vid=>The Variable));
PutRtmjield (Field => MessageField_A,

Field_-Value => "Variable : "& VariableName);
PutRtm Field (Field => Message_ Fie ld_B,

FieldValue => *now has the value: *& TheValue):
DialogueManager. Deactivate (Vid => The_Variable,

Usage => DialogueManager. Write);
* exception

when DialogueManager. VariableNot_ Found =
PutRtmField (Field => MessageField_-A,

FieldValue => "Variable not Found: -& Variable_Name);
when DialogueManager.illegalValue =>

* PutRtmField (Field => MessageField_A,
Field_-Value => 'Illegal value: '& The_-New -Value);,U DialogueManager.Deacivate (Vid => The_Variable,

Usage .> Dialog ueManager. Write),
when others =>

PutRtmField (Field => MessageField_A,
FieldValue => "Unhandied exception in paramman');

end Set;
pragma page;,
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separate (ParamneterManager)
function Lett_Justity (Display_Value In String)

return String Is

-IDescription:

* -4 This function takes a stnng as input and strips off leading
-- blanks.

--/Parameter Description:
-- /display_ value -> String to process.
-Ireturn -. eft-justified string

-INotes:

-/none
..........................................................
StringLengtrv, Integer: Display-Value'Lengthi
StartingCharacter: Integer -=StringLengtr:,
New_String. String (Display Valuerange) (others =>

* begin
It Display Value(l) 1'then

RETURN DisplayValue;
else

while D isplayValue (StartingC haracter~ I, 'loop
StartingCharacter .=StartingCharacter - 1

end loop,
NewStnng (1..StringLength) - StartingCharacter +1)=

Disc) ayVaue(Starting_Craracer.. Disp~ay_Value'Lengtth);
RETURN New_String:
end I1 -

end Left_Justy,
pragma page
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o-- dule Name:
-- Conversions

-- Module Type:
.. Package Specification

-- Module Purpose:
-- This package ties all the generic conversion packages together
-- and provides their common utilities and exceptions.
------ --- --- ----------- -----------------------

-- Module Description:

-- References:
-- Design Documents:

Real-Time Monitor Requirements
-- --I Real-Time Monitor Design

-- User's Manual:
RTM User's Manual

* -- 1

-- Testing and Validation:
none

-- Notes:
none

- --------- -----------------------------

-- /Modification History:
-- 02Sep87 rlvs created
-"-I

-- Distribution and Copyright Notice:
TBD

-- Disclaimer:
'This work was sponsored by the Department of Defense.

--- The views and conclusions contained in this document are
-- solely those of the author(s) and should not be interpreted as
--- /representing official policies, either expressed or implied,

• -- Iof Carnegie Mellon University, the U.S. Air Force,
*. --I the Department of Defense, or the U.S. Government.

.. pragma page,
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with System;
- Use the type "Address-.

package Conversions Is

.........................................................

-/ Exceptions

..................................... ...........

- Signals that the value in the character string is the wrong type
-- for the variable. This exception is shared among all the

, -- generic conversion packages.

Illegal-Value: exception

pragma page;

7
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--/Module Name:
-- / Convert Integers
-- /

--/Module Type:
--/ Package Specification

-- Module Purpose:
-- This is a package of generic utilities to convert binary bit strings
-- into integer character strings and character strings into
-- binary bit strings.
------------------ ------------------------

-- Module Description:
-- This package contains two generic procedures used for converting
-- from integer binary bit strings to integer character strings.
-- The package is set up to operate in a two-CPU configuration, with
-- the generic function target conversion doing any needed translations
-- from the target numeric representation into the host numeric
-- -- representation.

E --I References:
-- Design Documents:
--I Real-Time Monitor Requirements
-- / Real-Time Monitor Design

io. -- I

-- User's Manual:
"-- RTM User's Manual

-- Testing and Validation:
-- / none

-- Notes:
-- none

-- Modification History:
- 04Jun87 rlvs created

-~1 -- -------- -- - -- - ---- - ----- -- ---------

-- Distribution and Copyright Notice:
-- TBD

--I Disclaimer:
-- ' This work was sponsored by the Department of Defense.
--/ The views and conclusions contained in this document are
--I solely those of the author(s) and should not be interpreted as
-/ representing official policies, either expressed or implied,
-/ of Carnegie Mellon University, the U.S. Air Force,
-- the Department of Defense, or the U.S. Government.

. . . .
e

.... ....
e

............

pragma page;
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generic

-- Default width of the generated character strings.
Width: Positive := 15;

-- Integer sourcerepresentation (this is the host machine's type)
type SourceRepresentation is range <>;

-- Low-level conversion routine needed to convert from the target
-- representation to the host representation of the source type
-- (referred to as source representation)

with function TargetConversion (Raw_Value: in System.Address)
return Source_Representation;

package ConvertIntegers Is

procedure Make-String (Raw_Value in System.Address;
Field Size: In Integer := Width;
Value: out String),

..........................................................
--/Description:

4"-- Make-string takes a binary bit string and converts it into
--/ an integer character string.

--/Parameter Description:
-- / raw value -> The address of the binary bit string to be
--/ converted.

--/ field size -> The number of characters needed in the output
string.

--/ value -> The character image of the binary bit string as
--/ an integer.

....................... ..........................

procedure Make-Value (RawValue: In String;
Value: In System.Address);

..... ...................................................
-/Description:

*= -- / Makevalue takes an integer character string and converts it into a
-/ binary bit string.
-- I

--I Parameter Description:
--/ raw value -> The character string to be converted.

- -/ value -> The address where the resulting bit string is to be
--/ stored.

end ConvertIntegers;

pragma page;
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--/Module Name:
-/ ConvertFloats

-- /Module Type:
--/ Package Specification
-- /

--/Module Purpose:
-- / This is a package of generic utilities to convert binary bit strings
-- I into real character strings and character strings into
-- / binary bit strings.
--I -------.-. ---- . .--- .. .. .. . .. .. .. .. .. ...--- -- -- - - - -- -- - - - - -

-- I Module Description:
--/ This package contains two generic procedures used for converting
-- / from real binary bit strings to real character strings.
-o/ The package is set up to operate in a two-CPU configuration, with
-- / the generic function targetconversion doing any needed translations
-. / from the target numeric representation into the host numeric
-- / representation.

* -- / References:
-- / Design Documents:
-.- Real-Time Monitor Requirements

--I Real- Time Monitor Design

-- I User's Manual:
S --1 RTM User's Manual

-- / Testing and Validation:
-- / none

. /-

S--/Notes:

--/ none

-... -/ Modification History:
-- I 04Jun87 rlvs created

-------- ------- --------------- ------

-/Distribution and Copyright Notice:
* .- TBD

-I

-- /Disclaimer:

-- / This work was sponsored by the Department of Defense.
-- / The views and conclusions contained in this document are
-- / solely those of the author(s) and should not be interpreted as

. -- / representing official policies, either expressed or impied,
-/ of Carnegie Mellon University, the U.S. Air Force,
-- / the Department of Defense, or the U.S. Government.
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.- pragma page;
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generic

-- Default width of the generated character strings.

Width: Positive := 15;

-- Integer type source, this is the host machine's type

type Source_Representation is digits <>;

-- Low-level conversion routine needed to convert from the target
-- representation to the host representation of the source type
-- (referred to as source representation)

with function TargetConversion (Raw Value: In System.Address)
return Source Representation;

package ConvertFloats is

- procedure MakeString (RawValue: In System.Address;
FieldSize: In Integer := Width;
Value: out String);............ ............. ttt..........................

-- /Description:
-/ Make string takes a binary bit, string and converts it into
--/ a real character string...-i

Parameter Description:
-I rawvalue -> The address of the binary bit string to be
--/ converted.
-/ fieldsize -> The number of c,17aracters needed in the outpu*

-- I string.
-/ value -> The character image of the binary bit string as
--/ a float.

...... ........................... I.........

procedure MaKe_Vaiue (Rav, Vaue In String.
Value: In System Address);

...........................................................
--/Description:
-/ Makevalue takes a real chaacter string and convels it in,: a
--/ binary bit stnng

--/Parameter Description:
--I raw_ value -> The characte, st~ng to be converted
--/ value -> The address where 1,17e resulting bit string is rc t
--I stored

end Conver_ Fioals

pragma page
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.............. ........ .....

--IModule Name:
-- Convert_ Enumerations

-Module Type:
-- Package Specification

-- /Module Purpose:
- This is a package of generic utilities to convert binary bit stnings

-- into enumeration cnaracter stnngs and cnaracrer stnngs intc

--: - -- --------------------------------------" .".--' bina bi ecstrings

-"Module Description:
-- This package contains two genenc procedures used for converting

r-- rom enumeration binary bit stnngs to enumeration character stnngs.
-- The package is set up to operate in a two-CPU configuration, with
-- the genenc function target__conversion doing any needed translations

. -- from the tdroet numenc representation into the host numeric
- representation

-- References:
. -- Design Documents:

- Real-Time Monito, Reajirements
Rea- Time Monitor Design

User's Manual:
RTM Use's Mana

Testing and Validation:
none

Notes:

Modification History:
'-j., n rns create.

Distribution and Copyright Notice.

Disclaimer.
"-'s wor, was sociso,ec by the Depatment of Defense

"e views anc coiclisions conta nec i-I this document are
sO e,. thOSe- . ' te authorts) anc shojlc not be interpreted as

'eorese,)tnc ,ch'a policies, et'lle' expressed or implied
C ag7e Mello" unive'sst. tne U S Air Force,

!'e Deoa.1"- o' Defense or the U S Government

pragma Dage
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rgeneric
-- Default width of the generated character stnngs.

Width: Positive .= 15;

-- Integer type source, this is the host machine's type

type Source_Representation Is (<>)

-- Low-level conversion routine needed to convert from the target
-- representation to the host representation of the source type
-- (referred to as source- representation)

with function TargetConversion (RawValue: In System.Address
return SourceRepresentation;

package ConvertEnumerations Is

procedure MakeString (RawValue: In System.Address;
FieldSize: In Integer := Width;
Value: out String);

....... .....................................................
-- /Description:
--/ Make value takes a enumeration character string and converts it into a

j ! --I binary bit string.
-- I

-- /Parameter Description:
--/ rawvalue -> The character string to be converted.
-/ fieldsize -> The number of characters needed in the output
-- /string.

value -> The address where the resulting bit string is to be
stored.

...........................................................

procedure Make_Value (RawValue: In String;
Value: In System.Address);

-- /Description:
- Make_ value takes an enumeration character string and converts it into a

o nary bit string.

q-Parameter Description:
raw_ value -> The character string to be converted.
valie -> The address where the resulting bit s,'ring is to be

stored.

end CanveriEnumerations;

end ,-)erstons,
progms Dage
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pragma :,aC6-
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package 'Lonversion is

package onver inteoers is separate

package -c.reri ,oats is separate

* package ',o-vor E numeraton, is separate

end of ~~
pragma ..
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......................................... . . ... .-.

-- /Module Name:
Convert_ Integers

" Module Type:
-- Package Body

--/Module Description:
-- This package contains two generic procedures used for converting
-from integer binary bit strns to integer character strings
- It coes this using the services of textio and unchecked conversion.

--/References:
Design Documents:

none

--/ Testing and Validation:
none

-- /Notes:
* --7 /none

... / Modification History:
-- 04Jun87 rlvs created

-- /Distribution and Copyright Notice:
-- TBD

-- / Disclaimer:
'. This work was sponsored by the Department of Defense.

-- / The views and conclusions contained in this document are
-- ' solely those of the author(s) and should not be interpreteo as
-- ; representing official policies, either expressed or implied.
-- of Carnegie Mellon University, the U.S. Air Force,
-. the Department of Defense. or the U.S Government

pragma page.
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with Textlo,
-- Need services "put" and "get".

with UncheckedConversion-
-- Need service 'unchecked conversion'.

separate (Conversions)

package ConvertIntegers is

-- Instantiate an io package to manipulate integer types.

package internal-lo Is new Text_lo.IntegerjIo (SourceRepresentation),

- Create type and objects needed to access memory as integer values,
-- given system addresses as input.

type Integer-Pointer Is access SourceRepresentation,
NewIntegerValue: IntegerPointer.
function AddressToIntegerPointer Is new UnchecKedConversion

(Source => System.Address,
Target => IntegerPointer);

function Integer_PointerTo Address is new UncheckedConversion
(Source => IntegerPointer,
Target => System.Address!,

pragma page.
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procedure Ma',e String (Raw _Value In System Address
Field Size In Integer = Widtr
Value out Stringi Is

...............................................
Description:

- Make stnng takes a binary bit string and converts it into
- ian integer character string It does tiis by using

target_ conversion to map the target bit representalon o' an
-- integer into the host version of an integer and ther
- uses text ic to convert the bits into an integer charaCter strnQ

/ Parameter Description:
-- ra*_ value -> The address o' tie binary bit sttnnc tc t~e
-- converted

heid_ size -> The number of characters needed in the output
-- string

-- value -> The character image of tne binary bit stnng as
-- an intege

Notes:
-" " -" none

begin
Interna I Pul To => Vaiue 1 Fie S.ze,

Item .> Target Conversion!RaA Va ue.

exception
when Texi Ic Lavou! Error =>

Vauell Fied Size = (1 Field Sze
when others .>

RAISE
end Mae String

pragma page
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procedure M i ia% i * in

Opscription

Paromper Opscription

Aofes

ex cepti on
When

RAISF

w whe r olhe'%
A AISE

end .I

en (

progma
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with Text I0
Neec ser ices "pu! anc! oge,

with Ln-eedConversion
Nec9C ' jr)c.lce CC Ofve3rsiof'

separate L OnVt",siorlS

package ' oat' Is

Package ria IS now Tex- Ic F oal ic ks0Lutc( Hepresenialion

11mj~ ~; -io tiec5 )eeoe:l t access rrwr~o'v a-, fioaf
-. aklOeisses asq 1i),

type wi.a tw~ is access Si ~ ff

I'.A ;i*'d ],;+, Hvil PCII'10'

function Al I yev"'7 Hpa Ponfte, 1S neOw 0q,-t f

functionl i'. i-p Al '~ Is flew '' '. ve'

progma
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procedure Make String (RawValue: in System.Address;
Field _Size: i Integer-.= Width;
Value: out String) Is

.............................................. *..............
../ Description:
--/ Make stnng takes a binary bit string and converts it into
--i a real character string. It does this by using
-- I target conversion to map the target bit representaion of a
--/ real into the host version of a real and then
-- ! uses text io to convert the bits into a real character string

-- /Parameter Description:
-- raw_ value -> The address of tne binary bit stnng to be

-- converted.
-- field_size -> The number of characters needed in the output

value stnng.
-- value -> The character image of the binary bit stnng as
- - a real.

/Notes:
-- none

begin
Interna _1o Put i-To => Vaiue(1 Fie'c Size),

Item => Target_ Conversion RawVaiue)),
exception

when Texiio Layout_ Error =>
Vaiue1 Fierd Size (1 Fie,c Sze =>

when others .>
RAISE

end Mae String

pragma oage

I
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i

procedure MakeValue (RawValue: In String;
Value: In System.Address) Is

--/Description:
--/ Make_ value takes a real character string and converts it
... into a binary bit stnng. It does this by converting
--/ the address where the data are to be stored into a pointer
--/ to a real and then uses text io to get a real out of
--/ a stnng and store it at the pointer

-- / Parameter Description:
raw_ value -> The character stnng to be converted.

-- / value -> The address where the resulting bit stnng Is to be
--I stored.

-- /Notes:
--f none

VaiueLocation Rea'_Pointer = AddressToRea!_Pointer(Value),
End 0' Value- Integer;

begin
Interna_lo.Get (From => RawValue.

Item => ValueLocation all
Last => End Of Vaiue),

exception
when TexilI DataError =>

RAISE Iliega'_Value,
when others =>

RAISE,
end MaKeVaue

end ConvertFioats,
pragma pageN
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-./Module Name:
* -- Convert_ Enumeratons

-/Module Type:
N - - Pacixage Boai.

-;Module Description:
This paciage contains twc oener,-joceoore.- 'i-c to, co" er ,:
from real bina- t~t s;'-nos tc re :Iiaracte, ~ ~~
ldoes this using tn)t se'- ices o, t-x i c ana un:t,,ke ~c Co' i s

-~References:

Design Documents:
- none

Testing and Validation:
none

* Notes:
none

Modification History:
04junS8 rrvs crea'ec

Distribution and Copyright Notice.
* TBD

Disclaimer:
- i'This work~ was sjDZ'-sorea tile Dee~rme' c, :hefe'ist,
* Trie views anC :cnoidsors co":,a. ec ir ti',s xCi~'dt

solely t.iose c' trie auftior~s, anc siloiiC nc.* t~ 7ternrete7 ai
-~representing o'1,ca poicies ei.-e' exDresseo ,,iC" .- L

*o Carnegie Meic'- Llnive'sit ti)e S At, Fo-ce
*- tie Depar~rflei' o' Dwense c' *It S Gove'i'-en7.

.. . . . .. . . . . .. . . . . . .. . . .. . . . . . . . . . .

'~' pragma vage

It
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with

separate

ti ~~package ~~ T~V i

package :;niet,;a ic is new ),;rnt-,v.

avP - s s:e - acd'ess,;e- a~

*ype Enj Po,-)tte, is access >. ...
ni r vu a~ue nr

function Aj1d'ess -c En-~c is new -

~are HUmr POI')e'
function -'-Jr- Poinle' AIJ'e is new 2t2~C

S ourc = Enrurr Pom*,e,
a =pe CSlEmr ACICesS

pragma Dg
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.......... ............................. . I ..................

Description:
Maee stnn ta,,es a nary bill string and converts it into
a- enjirneraticr c'3racrer stnng It aCes this by using

ra-Qe,*_ converslor' to map the target bit representalofl of an
enu -neration ,nto Me Ist version of an enumeration and then
uses tex?_ ic to cc'. P, Mhe bits into an enumeration character string.

Parameter Description:
raw-value -> Te a1joress of te binary bit stnng to be

convertea
fieldsize -> The number of characters needed in the output

-- stnng.
value -> The character image of the binary bit string as

ofan enumeration.

-,Notes:
none

..................................... .......... ...... ......

begin
Internalo oPut (To => Value(..Field a Size),

Item => TargetConversion(RawValue));
exception

when Text -o.LayoulError =>

Vaue(l.Fied Size ( .FieldSze
when others =>

RAISE;
end Make-String;

pragma page;

% %
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procedure MakeValue (RawValue: In String;
. Value: In System.Address) Is

........................................... ........
--/Description:
-- / Make value takes an enumeration character string and converts it
--/ into a binary bit string. It does this by converting
--I the address where the data areto be stored into a pointer
--/ to an enumeration and then uses textio to get an enumeration out of3 --I a string and store it at the pointer.
--I

--/Parameter Description:
--/ rawvalue -> The character string to be converted.
-- / value -> The address where the resulting bit string is to be
"-I stored.

ft .-- /Notes:
--/ none

................ ........

Value Location: EnumPointer := AddressToEnumPointer(Value);
EndOfValue: Integer;

U begin
InternalIo.Get (From => RawValue,

, -. Iem => ValueLocation.all,
Last => EndOf Value);

exception
when Text lo.Data Error =>

RAISE IllegalValue;
when others =>

RAISE;
- .end MakeValue;

end ConvertEnumerations;
pragma page;
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,--Module Name:
/ TypesManager

o -- I

-/Module Type:
-,I Package Specification

-- I Module Purpose:
-- / This package is the interface to all the underlying type
-- / representations used by the application.

--- --- --........ ---- - -------...........-------.--- -- --
-/Module Description:
-- / This package contains all the knowledge in the system about
--1 types. It is both the database of legal (i.e., displayable)
-- / types and the mechanism by which data is converted from the
-- / internal RTM representation to a user-readable form.

--/References:
-- / Design Documents:
-- Real- Time Monitor Requirements
.-/ Real-Time Monitor Design

-- / User's Manual:
--/ RTM User's Manual

-- / Testing and Validation:
--/ none._/I

-4/Notes:
--/ none

% , ~ ~~-- -------------------------- ..... ......
--I Modification History:
"- 22May87 rlvs created
--I

-- /Distribution and Copyright Notice:
.- TBD

.. .:--/
-- /Disclaimer:

'-- This work was sponsored by the Department of Defense.
* -/ The views and conclusions contained in this document are

.- solely those of the author(s) and should not be interpreted as
-- / representing official policies, either expressed or implied,
--/ of Carnegie Mellon University, the U.S. Air Force,
-- / the Department of Defense, or the U.S. Government.

Id==%"" "1 I.........................................................

* .pragma page;
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with System;
-- Use the type "address".

package TypesManager is

-- Type identifier, used externally to refer to a named type.

-- type Valid_RtmType is private;

procedure ConvertValue To String (Data-Type: In Valid_RtmType;
RawData: In System.Address;
Number Of Characters: in Integer;
TheValue: out String);

--/Description:
--/ This module converts from the internal representation used
--I by the RTM in storing variable values into strings that
--/ are displayable to the user.

--/Parameter Description:
--/ data type -> The Ada data type of raw data.
--/ rawdata -> The address of the binary bit string to convert.

'. --/ number of characters -> The number of characters needed in the
-I value string.
--/ thevalue -> A string containing the displayable value.

U .fl... ...... f~f.. .........

procedure ConvertStringTo Value (Data Type: in Valid_RtmType;
RawData: in System.Address;
TheValue: in String);

4/Description:
--/ This module converts from the string entered by the user
--/ into the internal representation used by the RTM.
-- I

--J Parameter Description:
--/ data type -> The Ada data type of raw data.
-/ rawdata -> The address of the binary bit string to convert.
--/ the value -> The string whose value the user wishes deposited into

' 4/ application memory.

function Find (Name: In String) return Valid_RtmType;

- Description:
-/ This module is the lookup entry used to locate legal types

I-/ t maps data obtained from the library interface into types
--/ which the types manager can convert.
-I
--/Parameter Description:
-/ name -> The name of the Ada type associated with
-/ a variable.
4 return -> The internal Identifier used to refer
--/ to the type.
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procedure GetTypeInformation (TypeIdentifier: In ValidRtmType;
TypeLength: out Integer;
IndirectionIndicator: out Boolean);

........................ *.........a ...........

Description:
--/ This module takes a type identifier and returns detailed
-- / information about the structure of the type to the caller.

.4-. --/Parameter Description:
-- / type_indentifier -> Identifier of the type about which

--/information is needed,-- / type length -> The size of the underlying type in the

size of the storage units used by the RTM
(i.e., smallestunits).

-- / indirection indicator -> Logical flag which when
-- true => an access type
--/ false => any other type

.................... *.......

... aaa...*................. a...... .............

--/ Exceptions

.a......*.......................aaaaa.. # .......

- Exception used to signal a type that the types-manager is not
-- equiped to process.

TypeNotFound: exception;

-. Exception used to signal illegal value string for type. 4
IllegalValue: exception;

private

type Valid_RtmType Is new Integer;

* end TypesManager;
pragma page; I

0I
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-- /Module Name:
--/ Types_ Manager
-- 1

",. -- /Module Type:
--/ Package Body

---------------------------- ------------

-- /Module Description:
-- / This package embodies type database and the operations needed
--/ to access the database and convert data from bit strings into
--/ character strings.

-- / The type database consists of an array of records (defined
-/ below), that contains all the data needed to convert a

S--J bit string into a value. All data types accessible to the
--/ user must be defined in this database and have corresponding
-- I entries in the low-level conversion routines for their
--/ implementation.
-- I

-- /References:
-- / Design Documents:
--- Real-Time Monitor Requirements

-- / Real- Time Monitor Design
-- s
--/ User's Manual:,., --/ RTM User's Manual
--I

-- / Testing and Validation:
-- / none

-- /Notes:
--7 none

--/Modification History:
--/ 04Jun87 rtvs created

------ --------.--....... .......--- --- - - -----.------ --
-- /Distribution and Copyright Notice:
-/ TBD
-/

-I Disclaimer:
-- ' This work was sponsored by the Department of Defense.
-/ The views and conclusions contained in this document are
--/ solely those of the author(s) and should not be interpreted as
-/ representing official policies, either expressed or implied,
-/ of Carnegie Mellon University, the U.S. Air Force,
-/ the Department of Defense, or the U.S. Government.

pragma page;
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with TestStub; ------- test only ---------

-- Need access to the type definitions defined in the dummy application.

,% ."' with Conversions;
-- Use the generic packages: "convert floats", "convert integers" and
-- "convertenumerations".
-- Use the exception "illegal-value".

with UncheckedConversion;
-- Use service "uncheckedconversion".

package TypesManager is

-.. Define the names of all the legal types

type Valid TypeName Is (Integers, Floats, RtmEnuml, RtmRecord);

. , -- Define all the data needed about each type:
* -- typename as string -> A character string version of the type name.

-. This must match exactly with the type as it
-- exists in the application program, where the
-- typename is a convenient enumeration literal
-- for this type.
-- type name -> An enumeration literal for the type.
-- typelength -The size of the type in smallestunits.
-- displaywidth -> Number of characters needed to display a value

of the type type name.
-- indirection-level -> An integer that indicates how many levels of
-- indirect access the type represents.

type Type Representation Is record

TypeNameAs String: String(1 ..256);
TypeName: ValidType_Name;
TypeLength: Integer := 0;
DisplayWidth: Integer := 25;

- -.. Indirection-Level: Integer := 0;
end record;

-- Define the table that holds all the type information; define
- type_nameasstring in body.
--

NumberOfValid Types: Valid_Rtm_Type
Valid Type Name'Pos(ValidjTypeName'Last);

Valid Rtm Types: array (0.. Number Of ValidTypes) of Type Representation
• ((TypeName AsString => (others =>

TypeName => Integers, Type_Length => 1,
DisplayWidth => 10,IndirectionLevel => 0),

. (Type Name /AsString -> (others =>"
TypeName -> Floats, TypeLength => 1,
Display Width .> 10,IndirectionLevel => 0),

S(TypeName AsString .> (others ->

Type Name -> Rtm Enuml, Type Length => 1,
* .Display Width => 5,IndirectionLevel => 0),

96 October 1987
a

..7 ... ,.'-',"-. . -q-..%a ",",%'y . ,. ~ N m-.?. .. _,'..'.- ,% -'."""', - , .;''' ' '" .,". ." '. '



(TypeName As String => (others ->
TypeName => Rtm_Record, TypeLength => 2,
DisplayWidth => 20,indirection_Level => 0));

type Float_Pointer Is access Float;
function Address_-To_ Float_-Pointer Is new UncheckedConversion

(Source => Systemn.Address,
Target => Float-Pointer);

type Integer Pointer Is access Integer;
function AddressTo_Integer Pointer is new UncheckedConversion

(Source => System.Address,
Target => Integer Pecinter);

type Rim_Enum_-Pointer is access Test_-Stub. Rtm_-Enum;
function AddressToRtrn_-EnumPointer Is new UncheckedConversion

(Source -> Systemn.Address,
Target => RtmEnumPointer);

pragma page;
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function DefaultFloatConversion (Raw-Value: In System.Address)
return Float Is

..............................................................

-- /Description:
-- / Convert from a bit string at a system address to a floating
--/ point value. This is valid for a one-CPU configuration
--/ only.
--/

--I Parameter Description:
--/ raw value -> The address of the bit string to convert.
-- I

--I Notes:
-- / none
.... .............................. . ................

ValuePointer: Float_Pointer;
begin

ValuePointer := Address To FloatPointer(Raw Value);
RETURN ValuePointer.all;

end DefaultFloatConversion;
pragma Inline (DefaultFloatConversion);

- Create the package to convert from bit stnngs to floats.

package Rtm_Reals Is new Conversions.Convert_Floats
(Width => 15,
SourceRepresentation => Float,
Target-_Conversion => DetauhFloatConversion);

pragma page;

98 OI
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function Default IntegerConversion (RawValue: In System.Address)
reti-n Integer Is

............................................... I ..............

-- /Description:
--/ Convert from a bit string at a system address to an integer

value. This is valid for a one-CPU configuration
--/ only.
-- I

-- /Parameter Description:
-- / rawvalue -> The address of the bit string to convert.

-. -- /Notes:
-- / none
,..................................... .............

ValuePointer: IntegerPointer;
begin

-., ValuePointer := AddressToIntegerPointer(Raw-Value);
RETURN ValuePointer.all ;

- ~.end DefaultIntegerConversion;
pragma Inline (DefaultInteger Conversion);

-- Create the package to convert from bit strings to integers.

package Rtm_lntegers Is new Conversions ConvertIntegers
(Width => 15,
SourceRepresentation => Integer,
Target-Conversion => Default_lnteger-Conversion);

pragma page;
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function RtmEnum_Conversion (Raw Value: In System.Address)
return TestStub.RtmEnum Is
............. I*...... ................

--/Description:
--/ Convert from a bit string at a system address to an
--/ enumeration value. This is valid for a one-CPU configuration
--/ only.
-- I

-- /Parameter Description:
-- / raw value -> The address of the bit string to convert.

--/Notes:
-- / none

............ *.......................................
ValuePointer: RtmEnumPointer;
begin

ValuePointer:= Address To RtmEnum_Pointer(RawValue);
RETURN ValuePointer.all;

end RtmEnumConversion;
pragma inline (Rtm_EnumConversion);

-- Create the package to convert from bit strings to rtmenum enumerations.

package RtmEnums Is new Conversions.ConvertEnumerations
(Width => 5,
Source-Representation => TestStub.Rtm_Enum,
TargetConversion => RtmEnumConversion);

pragma page;
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-- Visible procedures

procedure Convert_Value ToString (Data-Type: In ValidRtmType;
RawData: In System.Address;

N NumberOfCharacters: In Integer;
TheValue: out String) Is separate;

procedure ConvertString o.Value (DataType: In ValidRtm_Type;
RawData: in System.Address;
TheValue: In String) Is separate

function Find (Name: in String) return Valid_RtmType Is separate

procedure Get_Type_Information (TypeIdentifier: In ValidRtmjType;
Type_Length: out Integer;
Indirection Indicator: out Boolean)
Is separate;

.......... .............. .................. ................

* ' --/ Package Body

--/ The body is responsible for initializing the string versions
-- / of all the type names.

....................................... 1.....

begin
ValidRtmTypes(0). TypeNameAS String(11.7) := "integer;
ValidRtmTypes(1).Type_Name_AsString(1..5) :="float";

Valid Rtm Types(2).TypeNameASString(1..9) := "rtm_enuml";
Valid-Rtm-Types (3).TypeName-_A.-String (1.. 10):= "rtmrecord";

end TypesManager;
pragma page;
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separate (TypesManager)
procedure ConvertValue To String (DataType: In Valid_RtmType;

RawData: In System.Address;
Number Of Characters: in Integer;
TheValue: out String) is

.................. I........................................
/Description:

-/ This module converts from the internal representation used
-- / by the RTM in storing variable values into strings which
-- / are displayable to the user. Since the bit pattern in the
-- / internal representation (collected by the RtmCore) may or

-. , -- / may not have an analog in the machine running the user interface,
--I a package of conversion routines is used to translate the bits into
-/ a form the host machine can handle. This procedure then takes

the bits and forms a user-readable string.

-- /Parameter Description:
-- / data-type -> The Ada data type of raw data.
-- / raw data -> The address of the binary bit string to convert.

_-. -- / number of characters -> The number of characters needed in the
"* -- / value string.

-- / the_ value -> A string containing the displayable value.

-- /Notes:
--/ none

................................ .......................
begin

TheValue := (The_Value'range =>"
case ValidRtmTypes(DataType).TypeName Is
when Integers =>

Rtm-Integers.Make_String (Raw-Value => RawData,
FieldSize => NumberOfCharacters,
Value => TheValue);

when Floats =>
Rtm_Reals.MakeString (RawValue => RawData,

FieldSize => NumberOf Characters,
Value => The-Value);

when Rtm Enuml =>
RtmEnums.Make String (Raw Value => Raw Data,

Field Size => Number OfCharacters,
Value => The Value);

when Rtm_Record =>
null;

when others =>

null;
end case;

end ConvertValue To String;
pragma page;
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separate (TypesManager)
procedure ConvertStringToValue (Data-Type: in Valid_RtmType,

RawData: in System.Address;
TheValue: In String) Is

........ I...... ............................ I........

--/Description:
-/ This module converts from the string entered by the user
--/ into the internal representation used by the RTM.
-/ Since the bit pattern in the internal representation
--/ (collected by the RtmCore), may or may not have an analog
--/ in the machine running the user interface, a package of
-/ conversion routines is used to translate the bits into a
--/ form the target machine can handle.

__. --/Parameter Description:
--/ data type -> The Ada data type of raw data.
--/ rawdata -> The address of the binary bit string to convert.
--/ the value -> The string whose value the user wishes deposited into
--/ application memory.

--/Notes:
-/ none
... ......................................................

begin
case ValidRtmTypes(DataType).TypeName Is
when Integers =>

Rtm lntegers.MakeValue (TheValue,Raw_Data);
when Floats =>

RtmReals.MakeValue (TheValueRaw Data);
when Rtm Enuml =>

RtmEnums.MakeValue (TheValue RawData);
when RtmRecord =>

null;
when others =>

null;
end case;

exception
when Conversions.Illegal-Value =>

RAISE IllegalValue;
when others =>

RAISE;
end ConvertStringTojValue;
pragma page;
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with Case InsensitiveStringComparison;
-- Use service "equal".

separate (TypesManager)
function Find (Name: In String) return Valid_RtmType is

........................... ... .. ...... ........... * ........

""'-" --/Description:
"- -- / This module is the lookup entry used to locate legal types.

-- / It maps data obtained from the library interface into types
--." -- / that the types-manager can convert.

:--"--/

" --I /Parameter Description:
-- / name -> The name of the Ada type associated with
=-- a variable.

-- / return -> The internal Identifier used to refer
, ./ to the type.

: --!

"-I Notes:
-- / When a type is not found in the type database,
-- / the excepti-n "typenot found' is raised. Given that
-- all this information is coming from the same source, this

-, -- / exception should never be used.
......................................................

package Cisc renames Case_InsensitiveStringComparison;
TypeLocation: ValidRtmType;
begin

Loop through the types in the database until we find the type or
-- run out of database.

for TypeLocation In O..NumberOf Valid Types loop
If Cisc.Equal (Name,

ValidRtmTypes(TypeLocation).Type_NameAsString(Name'range))
then

RETURN TypeLocation;
end If;

end loop;
RAISE TypeNolFound;

* end Find;
- pragma page;
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separate (TypesManager)
procedure Get Type Information (Type Identifier:. In ValidRtm Type;

TypeLength: out Integer;
Indirection_-Indicator: out Boolean) is

..... .....................................................
-IDescription:

-/This module takes a type identifier arnd returns detailed
-. finformation about the structure of the type to the caller.

-fParameter Description:
-Itypeqindentifier -> Identifier of the type about which

-- / information is needed.
-Itype length -> The size of the underlying type in the

-- I size of the storage units used by the RTM
4 (i.e., smallest units).

*/indire ction indicator -> Logical flag which when
-- I true => an access type

false => any other type
..... .............................................

-d begin

-Extract the length (in smallest units) of the type.

TypeLength :=ValidRimTypes(Typejldentifier) .TypeLength;

-. Determine if the type is an access pointer, based on its level
-- of indirection, i.e., 0 => no indirection.

If Valid -RtrnTypes (Typeldentif ier). nd irectionLevel =0 then
IndirectionIndicator :=False;

else
Ind irecti on-indicator True;

end If ;

end Getjrypejnformation;
pragma page;
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- ................................... ...

.N,

-- /Module Name:
--I VariableDatabase

Module Type:
" --I Package Specification

-- Module Purpose:
-- This module manages the interface to the underlying variable
-- database.

----- ------- -------------------------
-- Module Description:
-- This module manages the variable database created out of
-- information obtained via the library interface.
- The variable-database holds all the variables
-- accessible to the user. This package hides all
-- details about the structure and manipulation of the
-- variable database. It also knows how to initialize the
-- database at startup time.

r-- This module manages the structure that is the variabledatabase;
-- the actual data comes from the Library Interface, which is
--/ responsible for the fidelity and content of the variabledatabase.
-- The VariableDatabase package has all the data we need
-- about a variable (name, baseaddress, type name, and type identifier).

-IReferences:
-- Design Documents:
;--/ Real- Time Monitor Requirements
--I Real- Time Monitor Design

-- User's Manual:
-.. RTM User's Manual

-- Testing and Validation:
--I none

-- Notes:
-- none

----------------------------
-- Modification History:

08Jul87 rivs created
-- I

--- ---- ------------ -----

Distribution and Copyright Notice:
-- TBD

-- Disclaimer:
-- ' This work was sponsored by the Department of Defense.
-- / The views and conclusions contained in this document are
--/ solely those of the author(s) and should not be interpreted as
-/ representing official policies, either expressed or implied,
--I of Carnegie Mellon University, the U.S. Air Force,
--/ the Department of Defense, or the U.S. Government.
................ ........................................
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with LibraryInterface;
-- Use type "variable representation".

package VariableDatabase is

type The_Variable Is access LibraryInterface.Variable_Representation;

procedure InitializeDatabase;
............................................................

--/Description:
--/ This module is responsible for building the variable database
-- / by whatever means are available.

-- / Parameter Description:
-- / none

.............................................................

function Find (Name: In String) return The_Variable;
........... ..... . ..............................

--/Description:
--/ This function searches the variable database for the variable
--I passed in.

-- /Parameter Description:
--/ name -> The name of variable to look up.

--/Notes:

--/ When a variable is not found in the variable database,
-- I the exception 'variable not found" is raised.
........................................................

. ...........................................................

--J The exception used to signal that a variable is not in
--/ the variable database, and thus not available to the user.
........ .... ..........................

VariableNotFound: exception;

end VariableDatabase;
pragma page;

I.
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m-.-Module Name:
--/ Vanable_Database
--I

--/Module Type:
--/ Package Body
--I

- ------....-.- ....-.--- ..- .....----.---------- ----.----

--/ Module Description:
--/ This module encapsulates the actual structure of the variable
--/ database. The database is stored as an ordered binary tree.

--/References:
-- / Design Documents:
--/ Real-Time Monitor Requirements
-- / Real-Time Monitor Design

--/ User's Manual:
--/' RTM User's Manual

-- / Testing and Validation:
-- / none

-- /Notes:
-- / none

- - -- -------.- .-.---.- .........------- - ----- -"--------
--/Modification History:
"-I 16Apr87 rivs created

--- - - --- --- - - -------------

./ Distribution and Copyright Notice:
-/ TBD

--/Disclaimer:
-/ This work was sponsored by the Department of Defense.
-/ The views and conclusions contained in this document are
-/ solely those of the author(s) and should not be interpreted as

--/ representing official policies, either expressed or implied,
-- / of Carnegie Mellon University, the U.S. Air Force,
--/ the Department of Defense, or the U.S. Government.

1..... I*t........... ...****t~........

pragma page;
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with CaseInsensitiveStringComparison
-- Use the services 'les and "equal"

with Binarytrees;
-- Use generic package "binarytrees'
-- Use type 'tree".atbsei

Use service "create.

-- Set up a shorthand notation for the stnng package.

package Cisc renames CaseInsensitive StringComparison-

pragma page-,
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Internal procedures

-- Define the ordering function to be used by the tree package,
* . -- and create a package to manipulate trees of pointers.

function Ordering (Left: TheVariable-,
Right: The_Variable) return Boolean-,

package Db Is new Binarytrees (Itemtype => The_Variable,
=> Ordering);

-- Create the variable database.

VariableDatabase: Db.Tree :=Db.Create;

function Ordering (Lett: TheVariable;
Right: The_Variable) return Boolean Is

............................................... ....

* --IDescription:
-/This defines the ordering relation on the variable database.

-ISince the elements in the tree are pointers, and we want the
.. ~. -Itree to be ordered alphabetically by variable name, we define

-Ithe ordering function to use the pointers storedin the tree
-/and access the name component of the record.

°-I

-Parameter Description:
-Ileft -left child of the parent node.
-Iright -~right child of the parent node.

*. -/return ->true, if the left child's name is less than
-- I the right child's name.

-- I false, otherwise.

-INotes:
-Inone
...........................................................
begin

RETURN Cisc. Less (Left. Variable-Name, Right. VariableName);
* end;

-Visible procedures

procedure Initialize-Database Is separate;

S

pragmea page;
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function Find (Name: In String) return TheVariable Is
. .................................................. .....

-- Description:
-- This function searches the vanable database for the variable
-- passed in. It does this by making a tree iterator and walking
-- the binary tree. Since the tree is ordered, this amounts to a
-- binary search of the tree.-I
-- Parameter Description:
-- name -> The name of variable to look up.

-- Notes:
-- When a variable is not found in the variable database,
-- the exception "vanable not found" is raised.

.............. ;...........................

DatabasePosition: Db.Treeter;
VariableLocation: The_Variable;

begin

-- We locate the variable of interest by iterating through all the
-- variables in the database until find it or run out of tree.

DatabasePosition := Db.Maketreeiter(VariableDatabase);
while Db.More(Database Position) loop

Db.Next(Database_Position,Variable Location);
If Cisc.Equal(VariableLocation.VariableName(Name'range ),Name)
then

RETURN VariableLocation-
end If;

end loop;
RAISE VariableNotFound;

end Find;

end VariableDatabase;
pragma page;

i.. .,
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with UncheckedDeallocatior,;
Use the service "uncheckeddeallocation".

with TypesManager
-- Use the service *find".

separate (VariableDatabase)
procedure InitializeDatabase Is

e--/ Dscription:
--/ This module is responsible for building the variable database
--/ by whatever means are available

-- /Parameter Description:
-- / none

-\ --/ Notes:
--/ All of the system-dependent issues related to obtaining
-- / object addresses have to be isolated in these packages:
--/ Library interface: for static data information.
--/ Address generator: for dynamic data information.
--/ These are the packages that must be changed to reflect the
--/ system configuration and environment.

.......................... I...............................
procedure Free Is new UncheckedDeallocation

(UIbrary_lnterface VariableRepresentationTheVariable);

g VariablePosition: LibraryInterface. Variableiterator;
NodeRoot: Db.Tree;
FoundVariable: Boolean;
TheNextVariable: TheVariable;

begin

-- The basic operation is same for all the variables:
-- Build a vanable representation record.
-- Insert the record into the tree.
-- Repeat for all variables.

LibraryInterface. Makelterator(Variable_Position);
while Ubrary interface. More(VariablePosition) loop
begin

TheNextVariable := new Ubrary_lnterface.Variable_Representation;
Ubrarylnterface.GetNext

(Thefterator => Variable_Position,
Variable Information => TheNextVarable.all);

TheNext_Variable.DataType :- TypesManager.Find
(Name -> TheNext_Variable.Va. *ableType);

9, Db.Insertnode(N => TheNextVariable,
T .> Variable_Database,
Root => NodeRoot,
Exists .> Found-Variable);

exception
when TypesManager.TypeNotFound =>

Free (TheNextVariable);
end;
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end loop;
end InitializeDatabase,
pragma page;
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-/Module Name:
-/Library Interface

--

--/ Module Type:
*/Package Specification

--

-IModule Purpose:
-/This module provides the interface needed by the RTM to build

-Ithe variable database.
----------- ------------- ------------ ----- --
-IModule Description:
-/This package presumes an interface into a compiler library

-Imechanism that is capable of generating an address for any
-Istatically allocated vaniable. The interface is extremely
-/simple; it consists of three parts:

I,-

--/Makeiterator: Initializes an iteration object and

-- I allows the caller to step through the
-- library structure wo regard to its
--/ Porganization.

--/1

-- Tget next: Returns all the relevant information about
-- t rthe next variable.

--/ more: Signals when the entire structure has been
--/ Tstraversed, and there are no more variables.

-- R/ Reerences:
/ Design Documents:

-- / Real-Time Monitor Requirements
-. Real-Time Monitor Design

, -- kUser's Manual:
-- / RTM User's Manual

-- Testing and Validation:
-I none

-- I

-INotes:
o--/ nne

od / ification History.
-02Jun87 rtvs created

V --/

-/ DIstribution end Copyright Notice:
--/ TBD

-- Disclaimer:
-/ This work was sponsored by the Deparment of Defense.
-/ The views and conclusions contained in this document are
-- solely those of the author(s) and should not be interpreted as
- representing official policies, either expressed or implied,
-- of Carnegie Mellon University the U.S. Air Force,
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the Department of Defense, or the U.S. Government."
............................................................

pragma page-
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with TypesManager;
-- Use type "type_identifier'.

package Library_Interface is

-- The interation variable, used to control iteration.

type Variable_lterator is private
---

-- The information stored for a variable in the database is:
.. vanab/e-name -> Full Ada path name.
-- baseaddress -> Memory address of data (in application memory).
-- variable type -> The name of the type.
- data type -> The type identifier, used by the types-manager to
-- efer to a type.

type Variable Representation is record
Variable Name: String(l.. 100) : (others =>'');
BaseAddress: Integer := 0;
Variable Type: String(1..100) := (others =>
DataType: TypesManager.Vali d_RtmType;

end record;

pragma page;
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procedure Make_Iterator (Thetierator. in out Variable Iterator).
.......... ......... I .............................. I ........

-- /Description:
-- / Make Iterator initializes an iteration parameter to the start of

,. : --/ of the library structure: this parameter is then used to
S. -- / retrieve information from the structure.

-- /Parameter Description:
--/ theiterator -> The iteration parameter used by the
--/ caller to access the next item.

..................... .....................................

procedure GetNext (The_lterator: In out Variable_lterator;
VariableInformation: out VariableRepresentation);

................................................ ;.........
--I Description:
--/ GetNext takes an iteration parameter and returns all the
--/ relevant information about the vanable.

:.:..:.--I
--I Parameter Description:
-- / the iterator -> The iteration parameter used by the

0 $ --I caller to access the next item.
--/ return -> All the available, relevant information about the variable.
................. I . .............................................

function More (TheIterator: In Variable_Iterator) return Boolean;
.......................................... I................

* -- I Description:
--/ More takes an iteration parameter and determines if there are
--/ any additional variables yet to be processed.

-- I Parameter Description:
--/ the iterator -> The iteration parameter used by the

caller to access the next item.
- return -> true .=> there are more variables
--/ false -=> The entire structure has been traversed

..............................................................

private

type VariableIterator Is new Integer;

end Library_lnterface;
pragma page;
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*..............................................................

-- Module Name:
- - -- ,,Library interface

:~ :. -- /Module Type:
-- Package Body

- ---- --- ---------- -----------------

-- Module Description:
-- This package presumes an interface into a compiler library
- mechanism that is capable of generating an address for any
-- statically allocated variable. This interface is a dummy
-- package that simply returns the addresses of the static
- data defined in the package test stub. It has to be replaced

--- by whatever mechanism is available on the target machine.

- . --I References:
.Design Documents:
.-- Real-Time Monitor Requirements
"-- Real- Time Monitor Design

*--I

-- User's Manual:
. .... RTM User's Manual

-- Testing and Validation:
- none

-- Notes:
-- none

-- Modification History:
-- 02Jun87 rivs created

14 "--I

-- Distribution and Copyright Notice:
- TBD

* -- IDisclaimer:

- ' This work was sponsored by the Department of Defense.
S -- The views and conclusions contained in this document are

. - --I solely those of the author(s) and should not be interpreted as
-- / representing official policies, either expressed or implied,
--I of Carnegie Mellon University, the U.S. Air Force,
,-- the Department of Defense, or the U.S. Government."

... f..f...... tt~ ............

6- pragma page;

#.' .
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with System;

-- Use type "address'.

with Unchecked_Conversion;

-- Use service "uncheckedconversion".

with TestStub;
-- Use data objects defined here for testing the monitor.

package LibraryInterface is

-- Used to convert all the system addresses into integers so that
-- they can be stored in the variable database. In a system where
-- an address map is used, this routine will need to be reimplemented.

function GetAddress Is new UncheckedConversion
(Source => System.Address,
Target => Integer);

* - pragma page;

L"

~I.

120 October 1987

1,T.,
I., - . - " -" + : + . " ," . " , .q j'.,. .,. . . . . . . ._ _



procedure Make Iterator (The_lterator: In out Variable_lterator) Is
.. ................................. .. ....................

--I Description:
--/ MakeIterator initializes an iteration parameter to the start
-- / of the library structure; this parameter is then used to
-- / retrieve information from the structure.
--I

-- / Parameter Description:U- the iterator -> The iteration parameter used by the
--/ caller to access the next item.
--I

-- /Notes:

--/ none
... . . .. .................................

begin
The Iterator := 0;

end Makelterator;

pragma page;

121 October 1987

I'



procedure GetNext (The_herator: In out Variable_lterator;
VariableInformation: out VariableRepresentation) is

........................................................
-- Description:
--/ GetNext takes an iteration parameter and returns all the

--/ relevant information about the variable.

/Parameter Description:
--/ the iterator -> The iteration parameter used by the
--I caller to access the next item.
-- / return -> All the available, relevant information about the variable.

--I Notes:
, . none

........................... ...........................

I od Gs brbegincase The Iterator Is
when 0 =>

Variable_Information.VariableName(1..20) := test_stubmy_integer'
['':VariableInformation. Base_-Address := GetAddress(Test_Stub.My_lnteger'Address);

[L-f-- VariableInformation.Variable-Type(1 .7) := "integer";
when 1 =>

VariableInformation.Variable_Name(1..17) := "test_stub.myreal";
VariableInformation.BaseAddress := GetAddress(TestStubMy_RealAddress),
VariableInformation.VariablejType(1 ..5):= "float';

when 2 =>
VariableInformation.VariableName(1..17) := 'teststub.my_enum";
VariableInformation. Base_Address := GetAddress (Test Stub. MyEnum'Address);
VariableInformation.VariablejType(1 ..9) := "rtmenuml";

when 3 =>
Variable_Information.Variable_Name(1 ..15) := test_stub.int_2";
VariableInformation. BaseAddress := GetAddress(TestStub.Int_2'Address);
VariableInformation.Variable-Type(1 ..7) := "integer*;

when 4 =>
VariableInformation.VariableName(1 ..20) := "teststub.my_pointer";
VariableInformation.BaseAddress := GetAddress(TestStub. My_Pointer'Address);

,'.-.' VariableInformation.VariableType(1 .. 10) := "rtm_record";
when 5 =>

VariableInformation.VariableName(1 ..22) := teststub.mypointer.i"
VariableInformation.BaseAddress := Get_Address(TestStub. My_Pointer. I'Address);

0 VariableInformation.VariableType(1 ..7) := "integer";
when 6 =>

Variable Information.Variable_Name(1..22) := "teststub.mypointer.r*;
VariableInformation. BaseAddress := GetAddress(TestStub.My_Pointer.R'Address);
Variable Information.VariableType(l.5) := "float*;

when 7 =>
* .Variable Information.Variable Name(1..18) = "test stub.my array';

VariableInformation. Base Address :. GetAddress(TestStub.MyArray'Address);
Variable Information.Variable Type(1..8) : "array 10";

when 8=
VariableInformationVariableName(1..21) :. "teststub.myarray(2)";
Variable_Information. BaseAddress := GetAddress(Test Stub. MyArray(2)'Address);

• VariableInformation.Variable-Type(1 .7) " "integer;
when others =>

" null;
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end case;,
TheIterator TheIterator +1,

end GetNextI

* pragma page,
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function More (The_Iterator: In Variable Iterator) return Boolean Is
...... ....................................................
-IDescription:
-IMore takes an iteration parameter and determines if there are

-Iany additional variables yet to be processed.

-IParameter Description:
-Ithe iterator -> The iteration parameter used by the

--I caller to access the next item.
-- return > true ==> there are more variables
--I false =>the entire structure has been traversed

* . --INotes:
-/none

begin
If The iterator <= 8 then

RETURN True;
else

RETURN False;
end It;

0 end More;

end Library Interface;
pragma page;
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-IModule Name:
-IAddress-Generator

/-IModule Type:

A
o
.

Packag Speifcaio

--/Module Purpoe:

-Iaddresses in application memory and provides the interface
-- needed to compute the address.

-- I

- --/ Module Description:
This module hides all the details surrounding the generation

--/of object address by presenting one uniform interface to
17-- the rest of the RTM.

-IReferences:
- --/ aDesign Documents,"
- -- / nReal- Time Monitor Requirements

- -- / Real-Time Monitor Design

0 " --/Ih etofteRM

-- I User's Manual:
- . -- I RTM User's Manual

-- I Testing and Validation:
*, --/ none

-- I

-- I Notes:
--/ none

-- /Modification History:
--/ 04Aug87 rlvs created

... -/ Distribution and Copyright Notice:
" " TBD

is--ODclaimer:
'-- This work was sponsored by the Department of Defense.

-- The views and conclusions contained in this document are
_-- solely those of the author(s) and should not be interpreted as
--/ representing official policies, either expressed or implied,
"--/ of Carnegie Mellon University, the U.S. Air Force,

,.. -- the Department of Defense, or the U.S. Government.

• pragma page;

I.,O
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with VariableDatabase

package Address Generator Is

-- Address abstraction.
-- baseaddress -> Static base of the object.
-- addressoffset -> Offset from the base address of object
-- (for components of compound objects).
-- indirection -> Boolean marker for identifying access type objects:

-. -- true => access type
-"- -- false => any other (non-access) type

type AddressRepresentation Is record
BaseAddress: Integer;
AddressOffset: Integer;
Indirection: Boolean;

- -..- end record;

-- Default address

Null-Address: AddressRepresentation := (O,O,False);

function ComputeAddress (VariableName: In String)
return AddressRepresentation;

........................................................

-- Description:
-- This module takes the database identifier of a variable and
-- computes the address of the variable.

|'---

-- Parameter Description:
-- the variable -> Name of variable for which address is needed.
-- return -> Computed address of the variable.

............................................. ..............

end AddressGenerator;
pragma page;
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-/Module Name:
-- Address_ Generator

.i..i--/

-- /Module Type:
--/ Package Body

---------------- --------- ------- --

-- /Module Description:
-- / This module is responsible for implementing the address
-- / computation needed by the RTM. Currently, this is totally
-- / embodied by the Compute-Address procedure.

-- /References:
--/ Design Documents:
-- / Real-Time Monitor Requirements

---/ Real- Time Monitor Design

-- / User's Manual:
-- / RTM User's Manual* --/

-- / Testing and Validation:
-- I none

... Notes:
-"/ none

*---- / ------------ ------- ------- ------- --------

-/Modification History:
-- / 08Aug87 rtvs created

[ -I

-I- --------- ------.----........

--fDistribution and Copyright Notice:
-ITBD

--I Disclaimer:
-- / This work was sponsored by the Department of Defense.
-/ The views and conclusions contained in this document are
-- / solely those of the author(s) and should not be interpreted as
... / representing official policies, either expressed or implied,

* -/ of Carnegie Mellon University, the U.S. Air Force,
.-/ the Department of Defense, or the U.S. Government.'

.......... .. ....................... ....................

with TypesManager;
-- Use the service "find'.

S

package AddressGenerator is

- function ComputeAddress (VariableName: In String)
return Address_Representation Is separate;

end AddressGenerator;
pragma page;:.:
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separate (AddressGenerator)
function Compute Address (VariableName: In String)

return AddressRepresentation Is
..... ....................................................

-- /Description:
--/ This module takes the database identifier of a vanable and
-- / computes the address of the variable.
--/

Parameter Description:
--j the variable -> Name of variable for which address is needed.
--/ return -> Computed address of the variable.

-- /Notes:
-- / No address offset is computed since all accessible variables are
-- / in the database and the baseaddress already has the offset
-/ taken into account.

.............. ............................. .........

The Variable: Variable Database.The Variable;
Address: AddressGenerator.Address Representation := Null_Address;
Address Offset: constant Integer := 0;
Data-Length: Integer;

*: AccessFlag: Boolean;
begin

TheVariable := VariableDatabase.Find(VarableName);
TypesManager.GetType_lnformation (TheVariable.DataType,

DataLength,
AccessFlag);

Address := (TheVanrable.BaseAddress,
Address Offset,

-...... Access_-Flag);
RETURN Address;

exception
when VariableDatabase.VariableNotFound =>

RAISE ;
when TypesManager.TypeNotFound =>

RAISE;
when others =>

null;
end Compute-Address;
pragma page;
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-- /Module Name:
-- / Dialogue-manager

-- /Module Type:
-- / Package Specification

-- I Module Purpose:
SI --/ This package manages the interface to the application. It

-- / does this by hiding all details about retrieving variable information
,,.. --/ from the application.

- ------ --- --------- ----------- ----- --
. -.. -- / Module Description:

- -- / The Dialogue Manager manages the interface to the application in
-- / a number of ways:

,- -- / 1. It knows how to talk to the Rtm Core, which is the
RTMs interface to the application.

-- / 2. It knows how to convert data retrieved from the Rtm Core
-- / into strings which the user can understand.

"--/ References:
[• --I Design Documents:

-- / Real-Time Monitor Requirements
--/ Real-Time Monitor Design

-.. --/

-. . -- / User's Manual:
"- -- / RTM User's Manual

--J Testing and Validation:
-- / none

-- /Notes:

o. / ne

--------1----- ---------- - - ---- - ------ --

-- / Modification History:
--/ 20Apr87 rlvs created

----- ------- ------ -- --- - ---------

-- / Distribution and Copyright Notice:
--/ TBD

-/Disclaimer:
--/ This work was sponsored by the Department of Defense.
-- / The views and conclusions contained in this document are
-I solely those of the author(s) and should not be interpreted as

* 0. -- / representing official policies, either expressed or implied,
"--/ of Carnegie Mellon University, the U.S. Air Force,

- the Department of Defense, or the U.S. Govemment.
- /***.t*4**.*.**t . .l......... ......

"-. pragma page;
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with Calendar; use Calendar-
-- The time" and "duraton" types are used.

package DialogueManager is

-Internal (RTM) representation of a variable.
type VariableIdentifier is private

-- -- All value functions return items of this type.. subtype Value String is String(l..80);

-- The direction flag, informs the Dialogue Manager about the direction of
-- access on a variable:
-- read => Get the data from the application.
-- write => Put the data in the application.

type lo Usage is (Read,Wrte);

pragma page;

0 ."
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tunction GetlValue (Vid: In Variable_identifier;
Number Of Characters: In Integer:= 80)
return Value_Strng;

.................. I.......................................
-- /Description:

'.* -- / Converts the current value of a variable (denoted as a
* --/ variable identifier) into a character string containing

--/ the requested number of characters. Since this operation
-- requires a variable-identifier, it can only be performed on an
-- active variable. This function returns
-- / a string appropriate to the type of the variable.

-- / Parameter Description:
--/ vid -> The identifier of the variable whose value is needed
-- / (obtained from getidentifier above).
-- / number ofcharacters -> The number of characters needed in the

---/ value string.
-- / return -> A string containing a displayable value. For a
-- / composite structure, the individual components
--/ are delimited by the separator selected..-" _, _/ ..................... ............................... ..........

pragma page;

i 1
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function GetTimeOfValue (Vid: In Variable_identifier)
return Value_-String-

........................... ................................

-IDescription:
-IConvert the time associated with a variable value (i.e., the

* --Icollection time) into a displayable string. Since this operation
-Irequires a variable -identifier, it can only be performed on an
-Iactive variable.

-/Parameter Description:
-Ivid -~The identifier of the variable whose timne is needed

-I(obtained from get identifier above).
-/return -~The collection time of the current value as a
-- I displayable string.
.......................................... ...............

~ - pragma page;

0
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proced1ure SetValue (Vid: In VariableIdentifier;
Value: in Value_-String);

..... .....................................................
-IDescription:
-ISets the value of the selected variable, normally in preparation for
-Ia set (write) operation. Since this operation requires a
-/variable -identifier, it can only be pedformed on an active
-Ivariable.

Ii -

-- Parameter Description:
-- vid The identifier of the variable whose value is being set
-- a(obtained from get identifier above).
-- value -> A string containing the value to deposit into
--I the variable internal representaion. For composite
--I structure, the separator selected.

............................................. ...........

pragma page;
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function Activate (Name: In String;
LRate: In Duration;

Starting-Time: Time;
Usage: in IoUsage) return VariableIdentifier;

......... ....... . ..... ...... .......................
K I Description:

--/ This entry activates variables for data collection or modification.
--/ It keeps track of which variables in the variable database are of
-- interest to the user

--/Parameter Description:
vid -> The identifier of the variable to activate

. i. i --/ (obtained from get identifier above).

rate -> The repetition rate at which the variable is to--/ be accessed:

a value of 0 ==> a one-time access
---/ a value > 0 ==> read the value every rate seconds

--I starting time -> The time of day the start command was processed.
--I usage -> Direction of access on the variable.
............................. ...........................................

* pragma page;
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procedure Deactivate (Vid: In VariableIdentifier;
Usage: In Io_Usage);

..... ......................................................
-- /Description:
--j Informs the dialogue manager that the variable is no longer
--/ of interest and data collection is not needed.
-- I

p, -'1 Parameter Description:
--/ vid -> The identifier of the variable to deactivate
-- / (obtained from get identifier above).
-- / usage -> Direction of access on the variable being deactivated

(since it is possible for a variable to activate in
-- / both directions).
.... ......................................................

pragma page;

U
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.......................... ..........
.- . --/Exceptions rasied and propagated

--I
......................................... ..............

-- Issued when a request is made for a variable that is not available
-- to the user through the RTM.

VariableNot_Found: exception;

-- Issued when a request is made to deposit the value of a variable, but the
value is not appropriate for the type of the variable.
Illegal Value: exception

private

type Active_Lst_Representation (LengthOfValue: Positive);

type Variable_Identifier Is access Active_LJst_Representation;

end DialogueManager;
* pragma page;
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-IModule Name:
--/ Dialogue Manager

--/Module Type:
--/ Package Body

--/ Module Description:
--/ The dialogue manager is responsible for the interface to the
--/ application, and as such, it needs to know a great deal more
--/ about the Ada variables than tne user does. To do this work.
--/ the dialogue manager is divided into three parts:

7- I. The dialogue manager, which is the interface
--/ to all the services performed.
-- / getting identifiers
--/ activating variables

retrieving values

• -- / II. Collect data package, that knows how to collect
--/ the data from the core and how to convert data into

.- strings which represent a displayable value.
--/ This is a highly volatile package, which must have
--/ a conversion routine available for every possible

Ada type which will be monitored.

"-I References:
" --/ Design Documents:

.-- Real- Time Monitor Requirements
-- Real-Time Monitor Design

".'.i--/

*" --/ User's Manual:
--/ RTM User's Manual

-- Testing and Validation:
-- / none

5" " --/Notes:
* --/ none

,%: ..-- I

-I Modification History:
.5" -/ 30Apr87 rtvs created

':::" "--/

-1 Distribution and Copyright Notice:
-/ TBD

-I Disclaimer:
- his work was sponsored by the Department of Defense.
-/ The views and conclusions contained in this document are
--/ solely those of the author(s) and should not be interpreted as
--/ representing official policies, either expressed or implied,
"4 of Carnegie Mellon University, the U.S. Air Force,

* '. . . .*..*. 5.-137 October 1987
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* - --/ the Department of Defense, or the U.S. Government

pragma page,
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with AddressGenerator,
-- Use the type "addressrepresentation".

with VariableDatabase;
-- Use the type "thevanable".

S-- Use the services "find" and "intialze database".

with TypesManager;
-- Use the services "convert_ value to string", "convert stnngto_ value,
-- and "get- type_information".

with Lists:
-- This is a generic linked list package which is instantiated and used to
-- manipulate list objects.

with Sysgen;
-- Need access to the sysgen parameters that control the interface to the
-- Rim_Core.

package Dialogue_Manager is
-- This package encapsulates the task runs asynchronously from the rest

- .of the monitor, collecting data from the application, and depositing
- data into the application. The main reason for the package around the
-- task is to compensate for a VAX/VMS problem with elaborating subroutines
-- local to the body of a task at run time.

package CollectData Is
procedure FromApplication:

-tbd task from application is
-- tbd entry initiate;
-- tbd entry getnext-set:
-- tbd end from application;
end CollectData,

type ValueRepresentation Is array (Positive range <>)of
Sysgen.SmaliestUnit,

-- While the vanabledatabase contains information about all the
-- vanables in the system, the RTM is only concerned with a subset of these
.. variables at any one time. To keep track of the variables currently
- relevant to the RTM, we introduced the concept of active variables.
-- The discussion below describes the implementation of active variables.

Active fist representation defines the data needed to periodically
- access a single variable in the application:
-- databaseidentifier -> Pointer to the variable's data in the
-- varable database.

- objectaddress -> Address of the vanable/object at the time of
-- activation.
-- update rate -> The rate at which the variable is to be read.
-- nextscheduledreading -> The time of the next reading of the

139 October 1987

i ' ~ . t * . .



- - variable out of application memory.
-- value -> The current value of the variable, as read from
-- application memory or set by the user.
-- time tag -> Time associated with the current value.

" type ActiveList Representation (Length Of Value: Positive) is record
Database_Identifier: VariableDatabase.TheVariable;
ObjectAddress: AddressGenerator.Address_Representation;
Update Rate: Duration;
NextScheduledReading: Time;

S.Value: ValueRepresentation (1..Length Of Value)
(1..Length OfValue => 0);

time tag. time;
end record

-- Since we are almost always going to be working with several variables
-- at a time, we organize all the active variables into a linked list.
-- To do this, we must define'an equality operator for list
-- items and instatiate a generic list package with the item representation
- and the equality definition (defined further below). Now, we have a

i-- lnked list of pointers to the active variable representations.

f function Equality (Left: VariableIdentifier;
Right: Variable Identifier) return Boolean;

- package Active-Lists Is new Lists (Itemtype => Variable_Identifier,
Equal => Equality);

-- Once we have the list manipulator in place, we define two lists of
active vanables:

-- activereadlist -> Holds all the varaiables currently
-- being read by the RTM.
-- active_ writelist -> Holds all the variables currently
-- being written by the RTM.

ActiveReadList: ActiveLists.List := ActiveLists.Create;
ActiveWriteList: Active-Lists.List := ActiveLists.Create;

package CollectData Is separate;

pragma page;

|."
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function Equality (Left: VariableIdentifier;
Right: VariableIdentifier) return Boolean Is

~_ ................................................................

-- /Description:
-- / This function defines the meaning of equality on the items
-- / of type active list representation. We needed to define this
-- since normal equality would have compared two access values for
-- / numeric equality (which would not have worked). The meaning

5 --/ of equality of two entries in the active list is:
.--/ compare the value of the pointers in the active list,

-- / if they match ==> the two items are pointing at the
--/ same variable and are therefore

-- / equal.

-- Parameter Description:
--/ left -> pointer to an active list representation record
--/ right -> pointer to an activelistrepresentation record
-- return -> boolean,
-- / true -> if the pointer component of both records point at
-- / the same item
-- / false -> if they point at different items
-- /

--/Notes:
-- / none

.........................................................
begin

RETURN Left = Right;
ri end;

pragma page;
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function GetValue (Vid: In Variable Identifier;
Number Of Characters: In Integer 80)
return ValueString Is

..... ....................................................
--I Description:
--/ Converts the current value of a variable (denoted as a
--/ variable identifier) into a character string containing
-- / the requested number of characters. This function returns
--/ a string appropriate to the type of the variable.

S" --/Parameter Description:
--/ vid -> The identifier of the variable whose value is needed

(obtained from get identifier above).
--/ number of characters -> The number of characters needed in the
/ value string.

--/ return -> A string containing a displayable value. For a
--/ Icomposite structure, the individual components
--/ are delimited by the separator selected.
-/Notes:

-- / none
...... ..................................................

* Value: ValueString;
begin

CollectData.FromApplication;
Types_Manager.ConvertValueTo String(Vid.DatabaseIdentifier.Data_Type,

-.. Vid.Value(1 )'Address,
-. -. Number Of Characters,

Value);
RETURN Value;

.. end GetValue;

pragma page;
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function GetTime Of Value (Vid: in VariableIdentifier)
return ValueString Is

..... .....................................................
--/Description:
--/ Convert the time associated with a variable value (i.e., the

l ." --/ collection time) into a displayable string.
"i --/

.- Parameter Description:N --/ vid -> The identifier of the variable whose time is needed
--/ (obtained from getidentifier above).
--/ return -> The collection time of the current value as a
--I /displayable string.

--/Notes:
--/ none

............................. .............................
begin

RETURN "
end GetTimeOfValue;

pragma page;

43.
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procedure SetValue (Vid: In VariableIdentifier;
Value: In Value String) is

--/Description:
--I Sets the value of the selected variable, normally in preparation
-- / for a set (write) operation. The types manager converts
-- / the string entered by the user into internal representation.._/I

-- / Parameter Description:
-- I vid -> The identifier of the variable whose value is being set

(obtained from get identifier above).
--f value -> A string containing the value to deposit into
-- / the variable internal representaion. For composite

structure, the separator selected.

-- /Notes:
-- / none

..............................................................
NewValue: ValueRepresentation(1.. Vid. LengthOfValue);
begin

TypesManager.ConvertString To Value(Vid.Databaseidentifier.DataType,
New_Value'Address,
Value);

Vid.Value := New_Value,
exception

when TypesManager.IllegalValue =>

RAISE IllegalValue;
when others =>

RAISE,
end SetValue;

pragma page;
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function Activate (Name: In String;
Rate: In Duration;
StartingTime: Time;
Usage: In lo_Usage) return Variable Identifier is

.. . ......... .......................................
--/Description:
--/ This entry activates variables for data collection or modification.
--/ It builds the active variable representations used byN --/ the collectdata package in gathering information from the
--/ application. Basically, all the data needed to access
--/ a variable are passed in as parameters. Activate builds a
--/ record from the data and adds it to the current list of active
--/ variables.
-- I

--/Parameter Description:
--/ name ->The name of the variable to activate.
--/ rate -> The repetition rate at which the variable is
--/ to be accessed:
--/ a value of 0=> a one-time access
--/ a value > 0 ==> read the value every rate seconds

--/ starting time -> The time of day the start command was processed.
--/ usage -> Direction of access on the variable.
--/ return -> The identifier of the variable to be activated.

--/Notes:
-- / Activate operates on both the read and write lists.

I-- Currently, the RTM is not sophisticated enough to understand
--/ the complexites of offsets as encountered in arrays, for example.
--/ Thus, the offset is always returned as a 0. This means that each
--/ element of an array must explicitly have an entry in the variable
--/ database. This is solely a restriction on the prototype RTM, not
--/ a restriction on the concepts involved.

..............................................

DataLength: Integer;
Vid: VariableIdentifier;

* -Access-Flag: Boolean;
ActiveVariable: VariableDatabase.TheVariable;
Address: AddressGenerator.AddressRepresentation;
begin

- Determine the system address for the variable/object.

ActiveVariable := Variable_Database.Find(Name);
Types Manager.Get Type Information (ActiveVariable. Data Type,

DataLength,
Access_Flag);

Address := AddressGenerator.Compute Address(VarableName => Name);

- Build the activation record for the v.,!able.

Vid : new Active List Representation(DataLength);
Vid.Object.Address := Address;
Vid.DatabaseIdentifier := ActiveVariable;
Vid.Update Rate := Rate;

145 October 1987
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- K Vid.NextScheduledReading := StartingTime+Rate

case Usage is

-- Insert the activation record into the proper list.

when Read=>
Active Lists.Attach (ActiveRead_List,Vid);

when Write =>
ActiveLists.Attach (ActiveWriteList,Vid),

end case;

RETURN Vid;
exception

when VariableDatabase Variable_NotFound =>

RAISE VariableNotFound;
when others =>

RAISE;
end Activate;

pragma page;
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procedure Deactivate (Vid: In VariableIdentifier,
Usage: In lo_Usage) Is

10 ......... ................................. . ...............

-- /Description:
-- / Takes the identifier (and list) of an active vanable and
-- / deletes it from the active variable list. This operation
-- / destroys the entry in the list, but doesn't affect the data
--/ about the variable anywhere else.~--I
-- /Parameter Description:
--/ vid -> The identifier of the variable to deactivate
-- / (obtained from get identifier above).

* -- / usage -> direction of access on the variable being deactivated
--/ (since it is possible for a variable to activate in
-- / both directions).

iI -- /

--/Notes:
S--/ none

..... .............................................
begin

0 case Usage Is
when Read =>

ActiveLists.Deletetem(ActiveReadList,Vid);
when Write =>

ActiveLists.Deleteitem(Active Write ListVid);
end case;

end Deactivate;

.... .................. ...... ........

-- Dialogue manager package body

-- The body has one startup operation:
-- Initialize the variable database.

begin
VariableDatabase.InitializeDatabase;

--tbd collect-data. form application.inititate;
end DialogueManager;
pragma page;
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-Module Name:
-ICollectData

/-IModule Type:
-IPackage Body

----- --- ------- ------ ------ --------

--/Module Description:
-IThis package implements the functions which interface to the
-/RTM core and do the actual data collection.

-References:
-IDesign Documents:
-/ RTM Design Description
-/ RTM Design

Usr' Mnul
RM User's Manual

-ITesting and Validation:
-I none

-/Notes:

-/none

-JModification History:
-/22May87 rlvs created

--- -- --- -- ----I- --

--/Distribution and Copyright Notice:
- TBD

-/Disclaimer:

'-/This work was sponsored by the Department of Defense.
-/ The views and conclusions contained in this document are
-I solely those of the author(s) and should not be interpreted as
-Irepresenting official policies, either expressed or implied,

* - --I of Carnegie Mellon University, the U.S. Air Force,
0 --I the Department of Defense, or the U.S. Government.

..(*.*..* .. *....................... .........

* . pragma page;
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with Rtm Core,
-- Use the type "rtm core-command representation".

with Calendar;
-- Use the type "time".

separate (DialogueManager)

package CollectData Is

-- This structure allows us map the data returned by the RTMcore
-- back into the variable database. It consists of.

- " -- vid -> The pointer into the variable database where the
"-- variable's value is kept.

F3esultMap: array (2..Sysgen.Core_BufferSize) of Variable_Identifier;

-- These structures map from the data types of variables into the RtmCore
-- commands needed to access the type.

type CoreOperationRepresentation Is (Deposit, Extract);
type CommandMap_Representation Is array

(CoreOperationRepresentation) of
RtmCore. RtmCoreCommand Representation;

CommandMap: Command Map Representation
(Deposit => RtmCore Deposit,
Extract => RtmCore.Extract);

Next Update Time: Calendar.Time;

I- Internal procedures

procedure Build Rtm Core Commands
List: In out ActiveLists.List;
Command: In CoreOperation Representation;
CommandPosition: In out Rtm_Core.BufferRange;
DataPosition: In out Rtm Core.BufferRange) Is separate;

procedure RetrieveRtmCoreResults (Ending Position: In Integer) Is
separate

-- Package procedures

procedure FromApplication Is separate;

end Collect Data;
pragma page;
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with Rtm_Core;
-- Use the service "process buffer".

separate (DialogueManager.Collect_Data),t' :":..procedure From-Application is

tbd Task body from application is

-- /Description:
-- / This procedure mechanizes the actual reading and writing of
-- / data in application memory. It does this by:

-I 1. Building a list with all the deposit (Set) commands to be done.
-- / 2. Adding to that list all the extract (Read or Start) commands
--/ to be done.
--/ 3. Calling the RTMCore to process the commands and waiting
--/ for it to complete.
--/ 4. Retrieving the results of the commands and storing
--/ them in the variable database.

['-.-.. -- Parameter Description:
-- /none

S -- / Notes:
....... ............... ..................................
NextCommandPosition: RtmCore.BufferRange := 1;
NextDataPosition: RtmCore.BufferRange .= 1;

begin
--tbd Accept initiate;

. -- tbd next updatetime := calendar.clock + sysgen.minimum delay;
-- tbd loop
-- tbd delay nextupdate time - calendar.clock;
-tbd Accept get nextset do

- If Calendar.Clock < NextUpdateTime then
RETURN;

end If;
BuildRtmCoreCommands

(List => ActiveWriteList,
Command => Deposit,
Command Position => NextCommandPosition,
DataPosition => NextDataPosition);

BuildRtmCoreCommands
- (List => ActiveReadList,

Command => Extract,
Command Position => NextCommandPosition,
DataPosition => NextDataPosition);

RtmCore. Process_Buffer;
RetrieveRtmCoreResults (EndingPosition => NextCommand_Position);

. -tbd end get next_set;
-- tbd End loop;
end FromApplication;
pragma page;

1I.c-
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separate (DialogueManager.Collect_Data)
procedure Build_RtmCoreCommands

List- in out Active_Lists.List;
4 Command: In CoreOperationRepresentation;

CommandPosition In out Rtm Core. BufferRange;
Data-Position: In out RtmCore.BufferRange) Is................................................................

-- Description:S-- This module takes a list of active variables and a command
-- to be associated with those variables and builds a command
-- buffer for the Rtm Core to process. It does this by:
-- / 1. Looping through all the variables in the active list.
--I 2. Checking the next operation time of each variable,
--I and if the time has come:
S-I a. for each piece of the variables value,
-- - format the command triplet:
--I (command, address, value/status)

- format the map entry to retrieve the data with

-- Parameter Description:
-- list -> The active vanable list from which the

commands are to be formatted.
-- command -> The Rtm_Core command to be formatted.
-- command position -> The beginning point in the

command buffer where the commands
-I are to be placed.
-- dataposition -> The beginning point in the
--I data buffer where the data are (to be)
-- I stored.

-- Notes:
- command postion & dataposition must be intialized and
- passed into this procedure to insure proper functioning.
- Once passed in, these parameters are modified and returned so
"- that successive calls to this procedure can incrementally build
-- the command buffer.

ListPosition: ActiveLists.Listiter;
TheNextVariable: Variable_Identifier;
Ust Size: Integer;

r DataCount: Positive;
- 'begin

- We operate on this list in a slightly different way. We get
- the size of the list before we begin operating on the list, and we
-- build a list iterator to get elements from the list. Then, we loop
- the list checking time of each entry. ff the scheduled time has arrived,
- we format the command and move the entry to the end of the list, the

* . - reason being that we can only fit a finile number of commands in the
- buffer at any one time; this movement insures that commands missed on
-- one pass will be picked up on a subsequent pass.

ULst Size - ActiveLists.Length(List);
UstPosition "= ActiveLists.Makelistiter(List),

1b
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for Count In 1..ListSize loop

ActiveLists.Next(List PositionThe_Next_Vanable);
DataCount .= TheNext_Variable.Lengt Of Value,

If (Calendar.ClocK >= TheNextVarable.NextScheduledReading) and
(Data Position + DataCount <= Sysgen.Core_ButterSize) then

-- Build the next command for the core.

CommandPosition := CommandPosition + 1
RtmCore.CommandBuffer(Command_Position). Command

CommandMap (Command);
RtmCore.Command Buffer(CommandPosition).DataAddress

TheNextVariable.ObjectAddress;
RtmCoreCommandBuffer(Command_Position).DataCount:=

DataCount;
RtmCore.CommandBuffer(Command_Position). DataLocation

Data Position;

-- Build the map to extract the results later.

ResultMap(CommandPosition) := The_Next_Variable;

-- Fill in the data to transfer to the application (for deposit commands).

case Command Is
when Deposit =>

for Next In 1..DataCount loop
Rtm Core.Data Buffer(Data Position)

TheNextVariable.Value(Next);
DataPosition := DataPosition + 1

* end loop;
when Extract =>

DataPosition = DataPosition + Data_Count;
end case;

Mark the command buffer as ready for processing.

RtmCore.CommandBuffer(1).Command RtmCore.BufferAvailable;

-- Move the element just processed to the end of the list.

ActiveUsts.Deleteitem (L => List,
Element => The Next Variable);

The_NextVariable.NextScheduled_Reading :-
O TheNextVariable.Next Scheduled_Reading +

The NextVariable.Update Rate;
ActiveLists.Attach (List,TheNextVariable);

end II;

Finally, keep a running tab on the next scheduled update time for all
- the variables. This wIl prevent us from doing any unneeded

i-- Ist traversals.

I*,.
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If NextUpdateTime > TheNextVariable.NextScheduledReading thenr4 exeUpdate Time := TheNextVariable.NexiScheduledReading;

end loop:
end BuildRtmCoreCommanos:
pragma page;
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separate (DialogueManager.Collect_Data)
procedure Retrieve_-Rtm_ -Core_Results (EndingPosition: in Integer) is

...........................................................
-IDescription:

-- /This procedure maps the data collected by the Rtm_ Core
-Iback into the active variable list.

--/Parameter Description:
-Iending position -> Marks the position of the last command

-- I stored in the command buffer.

Notes:
* ~* -- /none

.................................... I......................
NextDataLocation: RtmCore.Buff er Range ~1;

begin

-Loop through all the commands in the core buffer, mapping
the data back into the active variable list.

* for Position In 2. .Ending_Position loop
for Next In 1..RtmCore.Command Buff er(Position).Data_Count loop

Result_-Map (Position). Value(Next)
Rtm_ -Core. Data_-Buff er(NexI DataLocation);

NextDataLocation :=NextDataLocation +- 1;
end loop;

end loop:;
end RetrieveRtmCoreResults;
pragma page;
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-- /Module Name:
--/ Sysgen
o. /

Module Type:
-- / Package Specification

.i -- /
-- /Module Purpose:
-- / Define the system-wide constants needed when rehosting and
-- / tuning the RTM.

--.- ------.---.---.--------.------.----- ...........-------- -- -- --

-- /Module Description:
--/ This package defines the system-dependent constants needed
--/ by the RTM. All the constants are completely described below.
o-/

--/References:
--I - Design Documents:
.../ RTM Design Description
-- I

--/ User's Manual:
--/ none
-- /

-- / Testing and Validation:
--/ none

-- /Notes:
-- / none

- -- - -.. -. ---.-.-. ----. . . . ....- .... . ..--- .--- - - - - - - - ----

-- /Modification History:
-- / 02Apr87 rlvs Created
-- /

-- . .-------------.. ......-------

-- /Distribution and Copyright Notice:
-/ TBD

-- /Disclaimer:
'--/ This work was sponsored by the Department of Defense.

-- / The views and conclusions contained in this document are
-/ solely those of the author(s) and should not be interpreted as
- representing official policies, either expressed or implied,
,--/ of Carnegie Mellon University, the U.S. Air Force,
S--/ the Department of Defense, or the U.S. Government.

.................................................................
pragma page;
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package Sysgen is

-- Defines the min;mum amount of time between successive updates of the

-- screen,

Minimum_Delay constant Duration :=0.1;

Defines the smallest addressable unit on the RTMcore CPU.

subtype SmallestUnit is Integer,

Defines the maximum number of commands which the RTMcore can
process in one time-slice

CoreBufferSize: constant := 1000;

-- Defines the numoer of processors in the RTM/application configuration.

Processor Count: constant :- 1;

-- Defines the default disk where the RTM can access stored information.

Default Rtm Device: constant String := "ps[rtm.prototype.rtm]";

end Sysgen;
pragma page;
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-- Module Name:
-- Rtm_ Core

-- Module Type:
-- Package Specification

-- Module Purpose:
-- Performs read (extract) and write (deposit) operations on
-- system storage units, which are the smallest addressable
--/ units in the system.
--..........................-----------------------------

--/Module Description:
-/ This package is an abstraction for the actual application
-/ software underlying the RTM. This allows the RTM to know how
-/ to talk with the RtmCore, but relieves it of the need to
-/ know anything about the specific application.
--I

--1 References:
-/ Design Documents:
--/ Real-Time Monitor Requirements
-/ Real- Time Monitor Design
-- User's Manual:
-- RTM User's Manual

--I

--/ Testing and Validation:
--I none
--I

-/Notes:
-/ There are two buffers that form the interface between the RTM
--/ and the application: the commandbuffer, shown below, which holds
--/ all the command and address information needed to perform the
-- / requested operations and the databuffer, which simply holds the
-/ data to deposit or the data extracted. These two buffers are
--/ connected by the <data-location> field shown below.

:... --I
--/ Command Buffer

-- ----- -- --------........-----

--/ / <buffer available> /
*" --I

--/ / <deposit marker> I
-/

/ <address> (base address, offset, flag) /
--- --------

-/ I <data count> I
--I

" - / / <data location> /

--I ------------ ----------

-I I I

_.-/ / - -

-- / I <extract marker>
---I -------------------
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/ <address> (base address, offset, flag) /
-------------

/-I <data count> I
-- -I- -------- ------------ --

-- 1 / <data location>

- - - "- ---I / /

il--I i I

------------------------ --------
"---I I <end of buffer marker>

-- / This function is the partition point of the monitor in
-- / a multi-processor implementation. The core function
-- / described here is all of the monitor that MUST be part
-- of the application timing and control.

-- / The size of the command and data buffers is a sysgen parameter
-- / which can be tuned to meet the performance needs of the system.

* --/
-- I The details on how the partition between one and two processors
-- / would take place are discussed in the design description
-- / document for the RTM.

-- /Modification History:
--I 02Apr87 rlvs Created
-- /

-- Distribution and Copyright Notice:'" "" --/ TBD

-- /Disclaimer:
-- / This work was sponsored by the Department of Defense.
-- The views and conclusions contained in this document are
-/ solely those of the author(s) and should not be interpreted as
-- / representing official policies, either expressed or implied,
-- / of Carnegie Mellon University, the U.S. Air Force,
-- / the Department of Defense, or the U.S. Government."

pragma page;
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with AddressGenerator;
-- Uses the type 'address representation".

with Sysgen;

. -- Uses "corebuffer size", which is the system parameter that controls
-- the maximum size of the interface buffer to the core and thereby controls
-- the maximum amount of processing the core will need.

, -- Uses 'smallestunit", which defines the smallest addressable unit that
-- can be read or written.

package Rtm Core is

- Define the legal commands which will be recognized,
-- these are defined as an integer subtype because in a two-CPU

*. - -- configuration, there is knowledge on either CPU about the
-- representataion of data on the other CPU. Therefore, integers are
-- the safest means of communicating commands across a bus.

* subtype Rtm_CoreCommand_Representation Is P -sitive range 1.10;
AddressError: constant RtmCoreCommano Representation := 10;
BufferAvailable: constant Rtm_CoreCommand Representation = 9,
ResultsAvailable: constant RtmCoreCommand Representation = 8;
MaskedDeposit:constant Rtm_CoreCommandRepresentation :=7;

" Masked_-Extract: constant Rtm_CoreCommandRepresentation 6;
Deposit: constant Rim_CoreCommandRepresentation := 3;
Extract: constant RimCoreCommand Representation := 2
EndOfBuffer: constant Rtm_CoreCommandRepresentation := 1

-- This object makes two arrays visible to the external world,
-- the reason being that in a single processor system, the object commanding
-- the RtmCore can do so by simply filling in the buffers before invoking it.
-- In a multi-processor environment, the buffers are visible to
-- the bus I/ handler. The commandbuffer is filled with as many
-- deposit/extract commands as will fit. The only requirements on the
-- buffer are that it start with a buffer available command and that the
-- last command be followed by an end of buffer command. Also,
-- no usable data in the data-buffer are sent back to the RTM,
-- until the bufferavailable command has been overwritten by a
-- resultsavailable command in the commandbuffer.

subtype Buffer Range Is Integer range 1..Sysgen.Core_Buffer_Size;
type BufferEntryRepresentation Is record

Command: Rim_CoreCommandRepresentation := EndOfBuffer;
DataAddress: AddressGenerator.AddressRepresentation;

* DataCount: BufferRange;
DataLocation: BuferRange;

end record;
CommandBuffer: array (1..BufferRange'Last) of

BufferEntryRepresentation := (others =>
(End Of Buffer,Address Generator.Null Address,1,1));

* DataBuffer: array (1..BufferRange'Last) of
Sysgen.SmallestUnit = (others -> 0);
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pragma page;
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procedure ProcessBufler,
...........................................................

--Description:
-IInstructs the core to check its communications buffer for commands.
-IIf there are commands available, then process the buffer. If not,
-Ino processing action is taken.

-IParameter Description:
3 -- ~none

.............................................. ............

end RtmCore;
pragma page;
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-- Module Name:
-- RTM Core

-- Module Type:
-- Package Body

- - - ------.-.---.--.-.- .................------.- - - -- ---- .--- -- --

-- Module Description:
-- This module processes the commands formatted by the RTM,
-- by converting integers from the command buffer into pointers

and then using the pointers to access the data.

.. - /References:
-- Design Documents:
-- Real- Time Monitor Requirements

.-- / Real- Time Monitor Design

-- User's Manual:
RTM User's Manual

S---/.NTesting and Validation:
- none

-INotes:
-/none

-- - -.--.. --.-..---- ..---- ............--- -- -- -- ------ --------

-- Modification History:
--/ 16Apr87 rlvs created
--/

--/Distribution and Copyright Notice:
--/ TBD
-- /

-- Disclaimer:
--/ This work was sponsored by the Department of Defense.
--/ The views and conclusions contained in this document are
--7 solely those of the author(s) and should not be interpreted as
--/ representing official policies, either expressed or implied,
--/ of Carnegie Mellon University, the U.S. Air Force,
--/ the Department of Defense, or the U.S. Government.

pragma page;
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with System;
i -- Need access to the type "address'.

with UncheckedConversion;
-- Need "uncheckedconversion" to convert the integer in the
-- command buffer into a pointer to a value of type "sysgen.smallest unit".

package RtmCore is

-- Set up the system work needed to access data on the core CPU.
-- First, we create a type that points to a value of the smallest
-- addressable unit on the CPU. Then, we instantiate unchecked conversion
-- to allow us to transform the integer form of the address in the command
- buffer into an address that Ada will understand.

type Value_Pointer Is access Sysgen.Smallest_Unit;
function GetAddress Is new UncheckedConversion

(Source => Integer,
Target => Value Pointer);

function GetActual_Address Is new UncheckedConversion
(Source => Sysgen.Smallest_Unit,
Target => Value_Pointer);

pragma page;
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-- Internal procedures~--
procedure Compute Address (Data Address out Integer,

Command Number. In Integer) Is
............................. I.................

--/Description:
--/ This module is responsible for decoding the address parameter
--/ of the command passed in. This is a two-step operation.

--/ 1. For indirect addresses, the actual base address
must be read.

--/ 2. The offset must be added to the base address.

-- /Parameter Description:
--/ dataaddress -> The computed address of the desired data.
-- I command number -> Command being processed in the command buffer.

-/Notes:
-/ none

-.................................................................

'. Address: AddressGenerator.Address Representation
renames CommandBuffer(Command_Number). DataAddress;

ValueAddress: ValuePointer;
ActualBaseAddress: Integer;

begin
If Address.Indirection then

ValueAddress := Get Address(Address.BaseAddress);
ActualBaseAddress := Integer(ValueAddress.all
DataAddress :. ActualBaseAddress + Address.AddressOffset;

else
DataAddress := Address.BaseAddress + Address.AddressOffset,

end If
end ComputeAddress;

pragma page;
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procedure DepositData (DataAddress: In Integer;
CommandNumber. In BufferRange) is.. . .........................................

--/Description:
--/ Moves the data from the data_ buffer passed by the RTM into
--/ application memory.
-- /

-- / Parameter Description:
--/ dataaddress -> The computed address of the desired data.
-- / In the case of a mulitple unit read, this
-- / is the address of the first unit in the block.
--/ commandnumber -> Command being processed in the command_ buffer.

--/Notes:
--/ none

.................................................................
NextAddress: Integer := DataAddress;
TheValue: ValuePointer := GetAddress(Next_Address);
Data_Offset: BufferRange renames Command_Buffer(Command_Number). DataLocation;
begin

for Next In 0.-Command Buffer(CommandNumber).DataCount-1 loop
TheValue.all := DataBuffer(Next + Data_Offset);
Next_Address := NextAddress + 1;
TheValue := GetAddress(NexAddress);

end loop ;
end DepositData;

U pragma page;
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procedure ExtractData (DataAddress: In Integer;
Command Number: in Buffer Range) Is

....................... I ...................................
-- /Description:
--/ Moves the data from application memory into data buffer passed

.. --/ back to the RTM.

-- /Parameter Description:
-! dataaddress -> The computed address of the desired data.
--7 In the case of a mulitple unit read, this
-- / is the address of the first unit in the block.
--/ commandnumber -> Command being processed in the command buffer.
-- I

-- /Notes:

-- / none
....................................................... *.

NextAddress: Integer := DataAddress;
TheValue: ValuePointer :- GetAddress(Next Address);
Data_Offset: Buffer Range renames CommandBuffer(Command_Number). DataLocation;
begin

for Next In O..Command Buffer(Command_Number).DataCount-1 loop
DataBuffer(Next + Data Offset) := The_Value.all
NextAddress := NextAddress + 1;
TheValue := GetAddress(NexAddress);

end loop
end ExtractData;

pragma page;
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procedure Get Buffer is
.........................................................

-- Description:
-- This procedure is available for a two-CPU implementation
-- of the RTM. It is responsible for knowing how to receive

data over a communications bus and doing any conversions needed
to get the data into a usable format.

-- Parameter Description:, --I none

-- Notes:
- - --/ none

........................................................
begin
- case Sysgen.ProcessorCount Is

when 1 =>
null;

when 2 =>

-- Here is where the bus i/o goes

null;
when others =>

null;
end case;

end GetBuffer;

pragma page;
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procedure SendBuffer Is
..... ....................................................
-IDescription:
-IThis procedure is available for a two- CPU implementation
-/of the RTM. It is responsible for knowing how to send
-Idata over a communications bus and doing any conversions needed
-Ito get the data into a usable format before transmission.

-/Parameter Description:
-/none

-INotes:
-/none

..................... .................................
begin

case Sysgen. ProcessorCount Is
when 1 =>

null
when 2 =>

-- Here is where the bus id goes

null;
when others =>

null
end case;

end SendBuffer;

pragma page;
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procedure Process Buffer Is
.......... I......... I.................... ........ ........

-- /Description:
-- / This module reads the command buffer from the interface
--/ (which doesn't exist on a one-CPU implementation) and loops

/ through the commands performing the operations. Currently there
-- / are four operations defined:
--/ maskeddeposit -> Requests that the core move a value

from the command buffer into application
memory, but mask the target so that unaffected

--/ bits will be preserved (for rep clauses).
maskedextract -> Requests that the core move a value

-- / from application memory into the command
--/ buffer, but mask the target so that unaffected

bits will be preserved (for rep clauses).
- -- / deposit -> Requests that the core move a value

from the command buffer into application memory.
-- / extract -> Requests that the core move a value

from application memory into the command buffer.
-- When all the commands in the buffer have been processed, the
-- buffer available command of the RTM is overwritten by the

* --/ results available command of the core.

-- I Parameter Description:
-./none

_ -- I Notes:
-- I If the core is unable to use an address contained in the
-- command buffer, the command associated with that address

* . --/ is overwritten by an address-error command.

--I The maskedextract and masked deposit operations are not currently
-- / implemented.

................. I..........................................
ValueAddress: Integer;

begin

-- Load the buffer, and check to see if any new commands are
-- available for processing. If not, we simply cut out without

*• -- further ado.

GetBuffer;

If (Command_.Buff er(1).Command /= BufferAvailable) then

return;
end It;

-- When there are commands to be processed, we loop through the command
-- buffer, processing commands until an endof buffer is found, or
- we reach the end of the buffer

for Command In 2..Sysgen.Core BufferSize loop

0 case CommandBuffer(Command).Command Is
when Deposit =>

Compule Address (ValueAddress, Command);
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DepositData (ValueAddress, Command),
when Extract =>

Compute_Address (Value -Address, Command);,
ExtractData (Value_-Address, Command),

when MaskedExtract =>
* null;,
* when EndOfBuffer =>

EXIT;
when others =>

null;
end case;

end loop;

-- Mark the results as being available and return them to the RTM

*Command_-Butfer(1).Command Results_Available;
SendBuff er;

* end ProcessBuffer;

end Rtm_Core;
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Index
Activate, function 134, 145 EnumPointer, type 89
ActiveList Representation, type 136, 140 EnumPointerToAddress, function 89
Active_Lists, package 140 Equalty, function 140, 141
AdoressGenerator, package 126 Extract_Data, procedure 166
AddressGenerator, package body 127
AddressGenerator, with 139, 159 FieldLists, package 42
Address-Representation, type 126 Find, funcnion 93,101,104, 108, 112

3 Address To EnumPointer, function 89 Float_Pointer, type 97
AddressToFloatPointer, function 97 FormExecutor, with 18, 41, 44, 56
Address To IntegerPointer, function 81, 97 FormManager, with 18, 41,44, 54, 56
AddressTo_ Real_ Pointer, function 85 Free, procedure 113
Address To Rtm EnumPointer, function 97 From Application, procedure 139, 149, 150
App;, procedure 1 Function

Activate 134,145
. Binarytrees, with 110 Address To EnumPointer 89

Buffe _EntryRepresentation, type 159 AddressTo FloatPointer 97
Buffe'_Range, subtype 159 AddressTo IntegerPointer 81,97
Buiid_Rtm_Core_Commands, procedure 149, 151 AddressTo RealPointer 85

Address To Rtm EnumPointer 97
Calendar, witn 41, 65, 67, 130, 149 ComputeAddress 126, 127, 128
CaseInsensitive_StringComparison, with 49, DefaultFloatConversion 98

104, 110 DefaultInteger Conversion 99
Cneck_Page, procedure 36, 43, 44 EnumPointer To Address 89
Cisc, package 49, 104, 110 Equality 140, 141
CiearCommandLine, procedure 28, 30, 34 Find 93, 101,104, 108, 112
CiearRtmField, procedure 15, 23 GetActualAddress 163
Cli, package 45, 47, 49, 52, 57, 65, 67 GetAddress 120, 163
CloseoutRtm, procedure 6, 10 GetTime Of Value 132, 143
CollectData, package 139 GetValue 131,142
CollectData, package body 140, 149 Integer Pointer To Address 81
CommandMap_ Representation, type 149 LeftJustify 64, 69
Compute_Address, function 126,127, 128 More 118, 124
Compute_Address, procedure 164 Ordering 111
Conversions, package 71 RealPointer To Address 85
Conversions, package body 79 Rtm_EnumConversion 100
Conversions, with 96 SetupPage 43, 56
ConvertEnumerations, generic package 77
ConvertEnumerations, package body 79, 89 Generic package
ConvertFloats, generic package 75 ConvertEnumerations 77
Convert-Floats, package body 79, 85 Convert_Floats 75
ConvertIntegers, generic package 73 ConvertIntegers 73
Convert Integers, package body 79, 81 GetActualAddress, function 163
ConverStringTo Value, procedure 93, 101, 103 Get_Address, function 120, 163
ConvertValueTo String, procedure 93, 101, 102 Get Argument, procedure 28, 30, 33
Core_OperationRepresentation, type 149 Get Buffer, procedure 167

Get Fields, procedure 43, 54
Db, package 111 Get Next, procedure 118,122
Deactivate, procedure 135, 147 Get Rtm_Field, procedure 14, 20
DefaultFloatConversion, function 98 GetTime Of Value, function 132, 143
DefaultInteger Conversion, function 99 Get Type Information, procedure 94, 101,105
Define RtmC! package 27 GetValue, function 131,142

* Define_Rtm_Cli, package body 30 Go, procedure 2
Define Rim Cli, with 6, 41, 65, 67
Deposit_Data, procedure 165 InitializeDatabase, procedure 108, 111, 113
Dialogue-Manager, package 130 Initialize_Rtm_Form, procedure 14,19
DalogueManager, package body 139 Input_Mode, type 14
DialogueManager, with 41, 44, 56, 65, 67 IntegerPointer, type 81, 97
Duratlion_lo, package 41 Integer Pointer To Address, function 81
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Interact, with 11 Rim_Core 163
Internallo, package 81,85, 89 Rtm_Form 18
IoUsage, type 130 TestStub 2

TypesManager 96
LeftJustify, function 64, 69 VariableDatabase 110
LibraryInterface, package 117 Page_ FieldRepresentation, type 41
LibraryInterface, package body 120 Page_Name_Representation, subtype 42
LibraryInterface, with 108 Page_Processor, package 35
Lists, with 41,139 Page_Processor, package body 41

Page_Processor, with 11
Make_lterator, procedure 118, 121 PageRepresentation, type 42
Make_String, procedure 73, 75, 77, 82, 86, 90 ParameterManager, package 61
Make_Value, procedure 73, 75, 77, 83, 87, 91 Parameter_Manager, package body 64
More, function 118,124 Parameter_Manager, with 11

Procedure
Ordering, function 111 Appl 1

Build_Rtm_CoreCommands 149,151
Package Check Page 36, 43, 44

ActiveLists 140 ClearCommand_Line 28, 30, 34
AddressGenerator 126 ClearRtmField 15, 23
Cisc 49, 104, 110 Closeout_Rim 6,10
Cii 45, 47, 49, 52, 57, 65, 67 Compute Address 164

0 CollectData 139 Convert_-StringToValue 93,101, 103
Conversions 71 ConvertValue To String 93,101,102
Db 111 Deactivate 135,147
DefineRtmCli 27 DepositData 165
Dialogue_Manager 130 Extract Data 166
Durationlo 41 Free 113
FieldLists 42 FromApplication 139, 149, 150
Internallo 81 85, 89 Get_ Argument 28, 30, 33

* Library_Interface 117 GetBuffer 167
PageProcessor 35 GetFields 43, 54
Parameter-Manager 61 GetNext 118, 122
RealTimeMonitor 4 Get_Rim_Field 14, 20
Rtm Cl 27 Get Type Information 94, 101, 105
Rtm_Core 159 Go 2
Rim _Enums 100 InitializeDatabase 108, 111,113
Rim_Form 14 Initialize_Rtm_Form 14, 19
RtmIntegers 99 MakeIterator 118, 121
Rim_Reals 98 Make String 73, 75, 77, 82, 86, 9C
Sa 30 MakeValue 73, 75, 77, 83, 87, 91

-' Si 30 ProcessBuffer 161, 169
"" Sp 33 Process The Command 6, 11

- Sysgen 156 PutRtm-Field 14, 22
TestStub 2 Read 61,64, 65
TypesManager 93 Retrieve_Rim_CoreResutts 149,154
VariableDatabase 108 Rim 4, 6, 7

Package body Send Buffer 168
AddressGenerator 127 Set 62, 64, 67
CollectData 140, 149 Set InputMode 15, 24

* Conversions 79 SetValue 133, 144
ConvertEnumerations 79, 89 SetupRtm 6, 9
ConvertRoats 79, 85 Start-Page 37, 43, 47
Convert Integers 79, 81 Stop_Page 38, 43, 49
DefineRtmCli 30 UpdatePages 39, 43, 52
DialogueManager 139 ProcessBuffer, procedure 161,169% LibraryInterface 120 ProcessTheCommand, procedure 6,11

; PageProcessor 41 Put_Rtm_Field, procedure 14, 22
Parameter-Manager 64
RealTime_Monitor 6 Read, procedure 61, 64, 65
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Real_Pointer, type 85 ActiveList Representation 136, 140
Real Pointer To Address, function 85 Address_Representation 126
RealTimeMonitor, package 4 Buffer_EntryRepresentation 159
RealTimeMonitor, package body 6 CommandMapRepresentation 149
RealTimeMonitor, with 1 CoreOperation_ Representation 149
Retrieve_Rtm_CoreResults, procedure 149, 154 EnumPointer 89
Rtm, procedure 4, 6, 7 FloatPointer 97
Rtm_Cli, package 27 Input Mode 14
RmCommand_Representation, type 27 IntegerPointer 81, 97
Rim_Core, package 159 lo Usage 130
Rtm_Core, package body 163 PageFieldRepresentation 41
Rtm_Core, with 149,150 PageRepresentation 42
RtmCoreCommandRepresentation, subtype RealPointer 85

159 RtmCommandRepresentation 27
Rtm_Enum, type 2 Rtm_Enum 2
RtmEnumConversion, function 100 Rtm EnumPointer 97
RtmEnumPointer, type 97 Rim Form Fields 14
Rtm-_Enums, package 100 Rtm Pointer 2
Rtm_Form, package 14 Rtm_Record 2
Rtm_Form, package body 18 TheVariable 108
RtmForm, with 6, 44, 47, 49, 56, 65, 67 TypeRepresentation 96
Rtm_FormFields, type 14 Valid_Rtm_Type 93, 94
RtmIntegers, package 99 Valid TypeName 96
Rtm_Pointer, type 2 ValuePointer 163
Rtm_Reals, package 98 Value_Representation 139
Rtm_Record, type 2 VariableIdentifier 130,136

Variable_herator 117,118
Sa, package 30 Variable_Representation 117
Send_Buffer, procedure 168 TypeRepresentation, type 96
Set, procedure 62, 64, 67 TypesManager, package 93
SetInputMode, procedure 15, 24 TypesManager, package body 96
SetValue, procedure 133, 144 TypesManager, with 113,117,127,139
SetupPage, function 43, 56
SetupRtm, procedure 6, 9 UncheckedConversion, with 81, 85, 89, 96, 120,
Si, package 30 163
Smalles_Unit, subtype 156 UncheckedDeallocation, with 113
Sp, package 33 UpdatePages, procedure 39, 43, 52
Standard_Interface, with 7, 27, 30
StartPage, procedure 37, 43, 47 Valid_Rtm_Type, type 93, 94
StopPage, procedure 38, 43, 49 Valid TypeName, type 96
String_Pkg, with 33 ValuePointer, type 163
Subtype Value Representation, tyoe 139

BufterRange 159 ValueString, subtype 130
PageNameRepresentation 42 Variable_Database, package 108
Rtm _Core_CommandRepresentation 159 VariableDatabase, package body 110
SmallestUnit 156 VariableDatabase, with 44, 56, 126, 139
ValueString 130 VariableIdentifier, type 130, 136
VanableNameRepresentation 41 Variable_terator, type 117,118

Sysdep, with 18 Variable._NameRepresentation, subtype 41
Sysgen, package 156 V ariable_Representation, type 117
Sysgen, with 139, 159
System, with 71,93, 120, 163 With

Address Generator 139, 159
Terminal__Interface, wrth 6, 11,49 Binarytrees 110
To*,s Stut. pecage 2 Calendar 41,65, 67,130,149
Tos. Stub. pacKage body 2 CaseInsensitiveStringComparison 49, 104,
7Is' Stut, wrn 1.96 120 110
.'e Ic w, , 41 8* 85.89 Conversions 96
"0 var,aDlo rYDe !08 Define_Rim_Cli 6, 41, 65, 67
",:. DialogueManager 41,44, 56, 65, 67
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FormExecutor 18, 41, 44, 56
Form-Manager 18, 41, 44, 54, 56
Interact 11
LibraryInterface 108
Lists 41,139
Page_Processor 11
ParameterManager 11
RealTimeMonitor 1
RtmCore 149, 150
RtmForm 6, 44, 47, 49, 56, 65, 67
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